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The clinician has believed for many years that in some way acid is 
factor in the production of peptic ulcer. Many facts tend to confirm 
is belief. The most important of these facts are the following: 1. The 
pical lesion that is called peptic ulcer occurs only in that portion of 


nema 


e gastro-intestinal tract that can be exposed to an acid medium. 

Many patients with peptic ulcer have a so-called hyperacid condition. 

\ definite relationship exists between some of the symptoms of the 
ndition, such as pain after meals, and the activities of the stomach, 
‘luding its secretory function. 4. In many instances the taking of 
od that will act as a buffer against acid or of medicinal agents that 
ll neutralize acid gives relief from pain. 

Much of the recent experimental work on peptic ulcer also has 
ided to emphasize the great importance of acid as a factor in the 
velopment of peptic ulcer. Exalto' appears to have been the first to 
nclude from experimental investigation that jejunal ulcers develop 1 
ter gastrojejunostomy as a result of the influence of the acid gastric 
iice on the intestinal mucous membrane. Mann and Williamson * 
rained the secretions that passed into the duodenum away from the 
int of emergence of the gastric contents and substituted the jejunum 
1 the duodenum in relation to the stomach. Lesions which both grossly 

and microscopically resembled peptic ulcers as seen in man developed in 
the transposed jejunum in most of the animals on which this operation 
was performed. Thus, a method was developed which made possible 
the experimental study of peptic ulcer. The results of the work of Mann 
and Williamson have been repeatedly corroborated and greatly added to 
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This work was done at the Institute of Experimental Medicine, the Mayo 
Clinic, Rochester, Minn. The author now lives in Shanghai, China. 
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on by other investigators, namely, Matthews and Dragstedt,* Morton,‘ 
McCann,® Mann and Bollman,® Weiss,” Neuman and others.* 

Mann and Bollman * developed a method of securing gastro-intestinal 
contents from any portion of the gastro-intestinal tract by anastomosing 
an isolated loop of intestine to the site of the tract from which it was 
desired to remove the contents, and by draining the contents through 
the transposed loop to the outside of the body. 

With the development of methods for the experimental production 
of peptic ulcer and for the repeated securing, under physiologic condi- 
tions, of specimens of the contents at various levels of the gastro- 
intestinal tract, it became possible to study the changes that occur in 
the reaction of the contents that pass over the ulcer-bearing area before, 
during and after the development of the ulcer. The purpose of this 
study was to determine the reaction of the contents of the jejunum 
before and after an operation which is usually followed by the formation 
of a typical peptic ulcer of the jeyunum. 


EXPERIMENTAL PROCEDURE 


Five different experiments were carried out. The variations in the reaction of 
the jejinal contents during fasting and following a test meal were observed bot! 
before and after an operation to produce peptic ulcer. All of the operations were 
performed with a sterile technic on healthy normal dogs that had fasted for fron 
eighteen to twenty-four hours; the animals were anesthetized with ether. N¢ 
clamps were applied to the intestines at any time. The anastomoses were made 
with two layers of no. 00 twenty day chromic catgut. 

The essentials of the surgical procedures were as follows: 1. A jejunal fistula 
was prepared by resecting from the ileum a loop from 12 to 18 cm. in length, from 
30 to 50 cm. from the cecum. The continuity of the ileum was restored by an end- 
to-end anastomosis. The distal end of the isolated segment was anastomosed, 
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end to side, to the jejunum from 5 to 10 cm. below the ligament of Treitz; the 
proximal end was brought out through a stab wound on the anterior abdominal 
wall and fixed separately to the muscles and to the skin. 2. For the production 
of jejunal ulcer the pylorus was isolated and sectioned, the duodenal end was 
closed and inverted and the jejunum was divided a short distance above the 
internal stoma of the previously made fistula. The distal end of the jejunum was 
anastomosed, end to end, to the pyloric portion of the stomach. The proximal end 
of the jejunum was anastomosed, end to side, to the terminal portion of the ileum 
not more than 30 cm. from the cecum. 

For the first three days after each operation nourishment was provided daily 
by two intravenous infusions of a 10 per cent solution of dextrose in physiologic 
solution of sodium chloride, the amount being 10 cc. per kilogram of body weight. 
Then for a week the animals were fed only milk, syrup and water. Subsequently, 
they were maintained on a diet consisting of biscuits, milk, syrup and water with 
an occasional allowance of lean horse meat. No coarse food was given. 

The animals regained their normal state of health about ten days after the 
first operation. After a brief period of training, each dog would lie quietly on 
its side while a specimen was being withdrawn. On each dog, two or three series 
of analyses of the jejunal contents were made each week, making a total of 
seventy-seven tests. Food was withheld for from eighteen to twenty-four hours 
before each test. Samples were withdrawn every fifteen minutes by means of a 
rubber catheter inserted through the transposed loop. The test meal consisted 
of 10 cc. of milk for each kilogram of body weight. The reaction of the jejunal 
contents was studied for half an hour with the animal fasting and then for two 
and one-half hours after the animal was fed. The hydrogen ion concentration 
of the samples was determined with the quinhydrone gold electrode and the Leeds 
and Northrup potentiometer. If any trace of blood was present, the results were 
discarded. A total of nine hundred and twenty-four determinations were made. 


RESULTS 

The results of the experiments were definite (tables 1 and 2). In 
normal animals the reaction of the jejunal contents in the fasting state 
was usually found to be a fx of from 7.6 to 8.1. It was never more 
alkaline than py 8.3 or more acid than py 6.91. The range of fluctuations 
during the intervals of fifteen minutes was between a py of 0.06 and 
of 0.41, with an average of 0.26, but it was observed occasionally to 
vary from 0 to 0.83. 

After feeding the reaction became more acid by an increase of the 
fu of from 1.05 to 1.46, with an average of 1.3. The px was found to 
be about 7 or 7.8, with occasional variations to 8.28 and 5.22 as the 
extremes. The excursions in reaction occurred usually within a range 
of py between 1.09 and 1.8, with an average of 1.48. The widest range 
of excursion in py observed was 2.64 and the narrowest range, 0.77. 

After the usual values and the variations in the reaction of the 
jejunal contents had been determined in a normal dog, an operation 
for duodenal drainage was performed. Shortly afterward each animal 
began to show a progressive loss in weight and a gradual increase in 
weakness. The periods between the time of the last operation and the 






























— 
aoe 






Crs" OecPpera's 





~ 
— 





oo 






Alek By cnw 





eet Nett 








eee eae ee 












— 


















































Se a SE a on, sass P 











Tape 1.—Range of pu of Jejunal Contents Before and After a Test Meal of Milk 
and an Operation to Produce Ulcer 


Reactions Before and After Test Meal 


Minutes 
Before Minutes After 


Dog Range of pu’ 3 f 3 ‘ j 75 90 

1 Normal i . 7.67 .62 : 78 i2 67.93 

Greatest 5 B, 5.3% ° 2.02 5. 2¢ 3. 3.98 

Least . 78 7.02 5.4 . 5.13 3.64 

2 Normal! 03 03 3.52 3.05 ey 10 

Greatest 3. od 5. 6 3 . 3.3 
Least 


Normal! , P 5. 3.26 5. i. 3.05 87.56 
Greatest : . 5.9% f lf § 4.7 15 5.56 
Least 5.86 5. ‘ ‘ 5.25 . of 7.66 7.15 
4 Normal , 7.56 7.3 3.7 : b. 6 98 

om l 


Least : A 7.00 3.3 56 }. AS 19 6. 


7 7 

Greatest .! 7.78 6 8. . 27 «6793 = «7. 
7.08 

Normal 7 8. 5 781 7% 0% / 2 & Bee Bee! Be 
Greatest 6.56 . ‘ 6.49 5. 13 ; 5.63 5.47 409 2.85 
Least 7.10 383 7 6.81 3. 5g 5.63 641 6.03 6.73 6.49 


* Three tests were made on each dog. The normal range represents the changes in pu of 
the jejunal contents before and after a test meal in normal animals; the greatest and least 
range, the greatest and least amount of change in pu of the jejunal contents (during fasting 
and after a test meal) after operation to produce ulcer and when, in some instances, an ulcer 
was actually developing 


TaBLe 2.—Comparative Data Showing that the Jejunal Contents Were Constantly 


Vore Acid After Operation to Produce Ulcers and While 
Ulcers Were Developing 


Operation 
A 


Reaction of Jejunal Contents Before After 
When fasting 
pu - 7.6 to 8.1 5.5 to 7.9 
Range of fluctuations i senceewnnn ‘ ; 0.06 to 0.41 0.14 to 1.33 


After feeding 
pu ° ° ee ° 7.0 to 7.8 5.2 to 6.9 
Range of fluctuations i itn P . 1.09 to 1.80 1.93 to 4.26 


Taste 3.—Period of Survival After Operation, Together with Necropsy Data 


Date of Period of 
Drainage Date of Survival, 
Operation Death Days Type of Ulcer 


10/31 24/3 7 Perforating chronie uleer, 1 by 1.5 by 0.2 em., on pos- 
terior wall of jejunum just distal to pylorus; the 
base was adherent to duodenal stump and to greater 
omentum 

Chronic ulcer, 1 by 0.5 by 0.2 em., on anterior wall of 
jejunum just distal to pylorus; several areas of 
erosion were present on mucosa of pyloric portion 
of stomach 

Chronie ulcer, 2.5 by 1.2 by 0.3 em., on posterior wall of 
jejunum just distal to pylorus; subacute ulcer, 1 by 
08 by 0.1 em., on anterior wall of jejunum about 
3.5 em. from pylorus 

Perforated chonie ulcer, 1 by 1 by 0.2 em., on right 
posterior wall of jejunum just distal to pylorus 

Chronic uleer, 2 by 0.8 by 0.2 em., on posterior wall of 
jejunum just distal to pylorus: area of erosion, 
5 mm. in diameter, on mucosa of pyloric portion of 
stomach 
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time of the animal’s death were twenty-three, thirty-two, thirty-three, 


forty-one and seventy-five days, respectively. At necropsy a chronic 


a 


ulcer was found in each instance and it was almost always situated on 
the posterior wall of the jejunum just distal to the gastrojejunal stoma. 
The dimensions of the craters varied markedly. One of the ulcers 
(figure) had perforated, and the base of another was adherent to the 
duodenal stump and to the greater omentum. In one case a “kissing 
ulcer” was present simultaneously, whereas in two other cases there were 
areas of erosion of the mucosa of the pyloric portion of the stomach 
(table 3). 

In the same animals, after surgical drainage of the duodenum, the 
reaction of the jejunal contents in the fasting state was observed to be 


J 


Photograph of specimen obtained at necropsy twenty-three days after surgical 
drainage of the duodenum. The stomach is on the right and the jejunum on the 
left. The probe indicates the location of the internal stoma of the jejunal fistula. 





usually a py of from 5.5 to 7.9, with values of 2.44 and of 8.32 as the 


extreme variations. Within fifteen minutes the readings revealed a Hd 

~* a ‘ - Ye 
difference of from 0.14 to 1.33, with an average py of 0.85. The greatest : i 
amount of oscillation was 5.21 and the least, 0.02. . 


Rapid fluctuations occurred following a meal of milk. The py value 4 
showed a reduction from the fasting level of from 1.4 to 3.6, with an t " 
average decrease of 2.2. The reaction ranged from py 5.2 to 6.9. At q 
times an alkalinity of py 8.33 or an acidity of py 1.71 was noted. The 
most acid reaction was found either when the animal was fasting or at 


some time after feeding. The range of fluctuations in pq was between a 
1.93 and 4.26, with an average of 2.87. Occasionally as much variation % i 
in reaction as 5.53 or as little as 0.74 were observed. Gy 
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COMMENT 

The purpose of making this investigation was to answer the following 
questions: 1. Are there any changes in the reaction of the jejunal con- 
tents after they pass over the ulcer-bearing region of the jejunum before 
and after an operation that almost invariably is followed by the develop- 
ment of a peptic ulcer? 2. Are there any significant changes in the 
reaction of the jejunal contents preceding, during or after the develop- 
ment of a jejunal ulcer? 


Concerning the answer to the first question, the results were definite. 
In these experiments the jejunal contents which were propelled over the 
site where the ulcer developed were definitely more acid than normal. 
It was also found that the fluctuations in reaction both in the fasting 


state and after feeding were much wider after the operation for the 
production of ulcer. It is justifiable to conclude, therefore, that the 
uléer developed in a mucosa exposed not only to a more acid medium 
but to one in which the fluctuations of acidity were greater than normal. 

- It was not possible to obtain a definite answer to the second question 
because of the impossibility of determining the exact time at which an 
ulcer began to develop. However, a sufficient number of tests were 
made during the period of survival after the last operation so that if a 
significant change in acidity had occurred it would have been observed 
in some of the animals. Although the difference in the reaction of the 
jejunal contents before and after the operation for producing ulcers 
was definite, no significant change was noted in the reaction of the 
jejunal contents immediately after operation and later when an ulcer 
either was developing or had developed. In these experiments there 
did not appear to be any change in acidity that would indicate the time 
at which the ulcer began to develop, nor did the reaction of the jejunal 
contents change after the ulcer was actually present. 


SUMMARY 


Experiments were performed to determine the reaction of the jejunal 
contents in fasting animals and in the same animals after a test meal, 
both before and after an operation was performed for the production 
of jejunal ulcer. It was found that the mucosa of the jejunum in the 
ulcer-bearing region is exposed to contents that not only are more acid 
than normal but show a much wider range of fluctuations in reaction 
both in the fasting state and after feeding. No definite changes in the 
hydrogen ion concentration of the jejunal contents were noted preced- 
ing, accompanying or following the development of an ulcer. 
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While there have been numerous reports of cases of tuberculous 
lesions of the diaphysis of a long bone in the German and French litera- 
ture, references to such lesions in the American journals have been 
rare. It is because of the comparatively few reports found in the 
\merican literature and because of the extreme difficulty in the differen- a 
tial diagnosis that we have been prompted to report the occurrence of 4 
. fulminating type of diaphyseal tuberculosis that remained unrecog- 
nized prior to the postmortem examination. 
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REPORT OF CASE 
















History.—A colored man, aged 22, was first seen in the outpatient department is ane 
n April 13, 1932, complaining of pain in the left knee. = tng 

The family history was unimportant. The patient’s general health had always 
een good, and he had had no acute illnesses except an attack of grip in December 
1931, at which time he was ill for about four weeks. He frequently had colds in : 
he chest during the winter months, and on several occasions he expectorated blood. ee 
He said that he had never had a venereal disease. He had undergone no operations. ea 
He had had pain in the left knee for four days, sudden in onset and initiated ‘ae 















following a misstep on descending a fiight of stairs. There had been no 

swelling of the knee and no subjective fever or chills. The pain was worse at 

uight—severe enough to keep him awake—and he stated that he had had sweats a 

at night during the past three weeks. He had lost about 12 pounds (5.4 Kg.) in di 

weight during the two months preceding admission. He had no cough, and the i 
] other systems were normal. : 7) 
l On examination the patient was found to be a well developed and fairly well : di 
. nourished young colored man. The examination gave negative results, except for ‘ i 
n pain in the left thigh on abduction of the leg. Roentgenograms of the hips and ; Fi 
ie pelvis revealed no abnormalities. The Wassermann test of the blood was negative. + 
d The patient was given salicylates and advised to apply heat locally. He returned ti i 
mn to the dispensary at weekly intervals until May 4, when examination revealed an : 
c indurated, tender and fusiform swelling in the middle third of the left thigh, with 
1 a palpable thickening of the midportion of the shaft of the femur. The tempera- 


ture was 100 F., and the pulse rate, 110. Roentgen examination revealed forma- 





From the Department of Surgery, Division of Orthopedic Surgery, Johns 
Hopkins Hospital. 


The pathologic material was obtained through the courtesy of the Department 
of Pathology. 
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tion of periosteal new bone, beneath which there were several small areas of 
destruction in the cortex (fig. 1). A roentgen examination of the chest showed an 
old, thickened pleura at the base of the right lung. 

Clinical Course —The patient was admitted to the hospital on May 4. Physical 
examination revealed nothing in addition to the conditions previously noted. The 
blood showed 8,160 white cells, with 78 per cent polymorphonuclears and 78 per 
cent hemoglobin. Urinalysis revealed nothing of importance. On the evening of 
the day of admission, the temperature rose to 104 F. (rectal). On the following 
day an exploration of the region of the middle third of the left femur was made, 
and at the site of enlargement some boggy, purplish granulation tissue was found 
over the anterior and lateral aspects of the shaft. There was no free pus, and a 
smear made at that time showed no organisms. A culture and a section of bone 
and granulation tissue were obtained. Frozen section showed granulation tissue in 
which new blood vessels and fibrosis predominated. There was no infiltration oi 
round cells to bear out the presence of infection and no proliferating tissue suggest 
ing a tumor. The bone was not drilled because the operator thought that the lesion 
grossly suggested sarcoma, though the sections were suggestive of a subacute 
osteomyelitis ; the wound was closed without drainage. 





Fig. 1—Roentgenogram of the left femur, showing destruction of the sub 
cortical and medullary bone with proliferation of the periosteal bone in the mid 
shaft. 


Within twenty-four hours the culture was reported as showing Staphylococcus 
aureus. Because of this report and the report on the frozen section, on the day 
following the operation the wound was opened and treatment with maggot 
instituted. After eleven weeks the wound healed, and the patient was discharged 
from the hospital on July 20. During the period of hospitalization, the patient 
continued to have fever, the temperature ranging from 99 to 102 F. even until the 
time of his discharge; but nothing could be found to explain this occurrence except 
that the roentgenograms taken at intervals of from three to four weeks showed an 
increasing destruction of the middle third of the shaft of the femur with consider- 
able new formation of bone, despite the healing of the soft tissues (fig. 2). 

Twelve days following his discharge from the hospital, the patient returned to 
the dispensary complaining again of considerable pain in the left thigh, and on 
examination a fluctuant swelling was found beneath the healed scar on the lateral 
aspect of the midthigh. The patient was readmitted to the hospital on August 5. 
His temperature on admission was 104 F. The leukocyte count was 7,200. At 
operation on August 8, about 60 cc. of brownish, semipurulent material was 
obtained. The exposed bone was found to be thickened and “moth-eaten” in appear- 
ance. A large portion of the lateral wall of the cortex in the midshaft was 
removed and the medullary cavity exposed. No sequestrums were found. Micro- 
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scopic examination of the operative specimen revealed a chronic inflammatory 
process. Treatment with maggots was again instituted for a period of eight 
weeks, with no improvement locally or generally, and an unremittent, hectic type 
of fever continued throughout this period. Cultures of the blood repeatedly gave 
negative results; urinalysis revealed nothing abnormal, and the hemoglobin dropped 
to 67 per cent. A large abscess developed at about this time over the medial aspect 
f the middle third of the thigh. Although the wound over the outer aspect of 
the thigh remained wide open, it was felt that the femur was not being adequately 








B 





Fig. 2.—A, anteroposterior, and B, lateral, roentgenogram of the left femur, 
showing an increasing amount of destruction of the shaft, with considerable forma- 
tion of new bone. 





drained, and on October 6, at operation, the abscess cavity was evacuated, and an 
extensive saucerization of the upper two thirds of the femur was performed. At 
this time the peculiar character of the lesion was especially noted, for there were 
numerous multilocular, small cavities of bone filled with a brownish granulation 
tissue, and the bone was eburnated and laminated. No sequestra were found. 
Microscopic examination of the operative specimen revealed a dense bone with 
considerable fibrous tissue in the lacunae. The cortical bone was curiously dis- 
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torted, the usual spicules being replaced by a labyrinth formation. Granulation 
tissue was noted in the marrow spaces. No tubercles were seen (fig. 3). 
Following this operation there was a rapid, down-hill course. The patient’s 
hectic fever remained unaltered, and repeated blood transfusions gave only a 
temporary general relief. Early in November a cough developed, and while clin- 
ically the examination of the chest showed nothing abnormal except an old, 
thickened pleura at the base of the right lung, roentgenograms revealed a begin- 
ning infiltration of both apexes. On November 27 the patient suddenly became 
unconscious and had five convulsive seizures at intervals of about one hour, with 


Fig. 3.—A, roentgenogram of the left femur made at the time of the last opera- 
tion, showing the numerous cavities of the small bone and sclerosis of the bone. 
B, roentgenogram of the left femur made six weeks prior to that shown in 4, 
depicting more clearly the multiple cyst and the peculiar labyrinth formation within 
the bone. 


involvement of the left side of the face and the right arm and leg. After eight 
hours, he regained consciousness, and though stuporous for another twenty-four 
hours, he remained free from symptoms suggestive of an intracranial lesion until 
December 25, when he began to complain of severe headaches with occasional vom- 
iting. Examination revealed beginning choked disks and a Kernig sign on the 
right, and spinal puncture gave fluid under increased tension containing 300 cells 
per cubic millimeter. When cultured, the fluid was sterile. An injection of air 
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showed that the right ventricle was slightly irregular in outline. The patient 
gradually became comatose and incontinent; marked spasticity of the extremities 
and edema of the eyelids developed, and he died on Jan. 5, 1933. 


Macroscopic Postmortem Examination—The lungs were densely adherent to 
the parietal pleura and showed rather extensive tuberculosis, particularly in the 
upper lobe of the left lung, where, anteriorly and about 6 cm. from the apex, there 
was a Cavity 3 cm. in diameter, with a tough, caseous lining. The peribronchial 
and mediastinal glands contained yellow, caseous tubercles but no calcification. 
Scattered tubercles were found in the spleen, kidneys and liver. Minute miliary 
tubercles were not seen. The brain showed tuberculous meningitis, rather marked 
over the dorsal surface of each hemisphere and particularly severe on the left side. 
Two rather large tubercles, one 8 mm. and the other 4 mm. in diameter, well 
encapsulated, were found within the brain substance, in the left parieto-occipital 
region. On the medial surface of the left hemisphere just above the corpus callosum 
was a caseous mass which extended to the meninges. On further section it appeared 
that all of these caseous masses were part of one irregular nodule. 

The left femur showed an extensive lesion involving the middle portion of the 
bone, beginning 10 cm. from the head of the bone and extending to within 12 cm. 
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Fig. 4—The femur grossly, after division through its longitudinal axis. 


of the knee joint. The greater part of the middle of the shaft was destroyed, with 
a layer of bone along the medial aspect about 1 cm. in thickness and suggestive 
of new bone formation. The lower part of the shaft could be seen protruding into 
a large central cavity. This cavity was about 10 cm. in length and 3 cm. in width, 
with formation of new bone about it. The cavity was lined by a yellowish, opaque, 
caseous layer about 1 mm. in thickness. Above the cavity there were extensive 
induration and thickening of the periosteal tissue. When the bone was split longi- 
tudinally, there were many eroded areas within the shaft, and several sinuses ran 
through the new-formed bone communicating with abscess cavities within the bone 
and without (fig. 4). 

Microscopic Postmortem Examination.—There were some old tubercles in the 
lungs, but there were also large areas of caseous pneumonia. Tubercles were found, 
as mentioned in the report on the macroscopic examination, in the liver, spleen and 
kidneys. Fresh caseous tubercles were found in the meninges and in the brain 
substance in the occipital region. In the left femur, the sections showed that the 
marrow was fatty, though there were a few islands of blood formation. The bone 
was dense, and within the canals there were fibrous tissue and granulation tissue. 
The granulation tissue contained many tubercles. Tubercles were also found in 
the granulation tissue taken from the operative. wound and in material from the 
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Fig. 5.—Photomicrograph of a postmortem specimen of the left femur. The 
section shows granulation tissue, a little caseation and several tubercles. 














Fig. 6.—Photomicrograph of a section of the material from the wound at 
autopsy, showing a typical tubercle. 


draining sinus over the medial aspect of the leg. There were a few small tubercles 
which appeared to be rather hard; they were seen in a section made from a lymph 
gland taken from the left groin (figs. 5 and 6). 
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COMMENT 





























Tuberculosis of the diaphysis of a long bone is exceedingly diffi- b 
cult, almost impossible, to differentiate roentgenographically from a ; mt 
similar lesion produced by syphilis or a maligant process. This difficulty | 
was especially emphasized by Lovett and Wolbach* in 1920 and by 
3romer and Downs? in 1933. <A study of the roentgenogram repro- 
duced in figure 1 illustrates the difficulty in a differentiation between t 
subacute osteomyelitis and sarcoma. Against osteogenic sarcoma are 
the nature of the periosteal reaction and the extension and also the 
localization of the destruction of the bone immediately beneath the 
cortex. However, such a lesion is suggestive of Ewing’s tumor. 





Clinically, we knew that we were dealing with an obscure type of : 
lesion, but, unfortunately, because we did not suspect tuberculosis, the 
usual laboratory procedures of inoculation of guinea-pigs and staining ‘T 
of sections for tubercle bacilli were not carried out. Moreover, the q 
pathologists found no suggestion of tuberculosis from the many opera- 4 
tive specimens. The tuberculous character of the lesion was not demon- +o 
strated until the postmortem examination, when the lesion of the femur ' ; 
suggested, grossly, tuberculous osteomyelitis, and this diagnosis was later 
confirmed by the microscopic sections. 





The tuberculous nature of the lesion having been demonstrated at 
the postmortem examination, many more sections were cut from the 
old operative specimens, and in some of these sections areas were found 
which were realized to be tubercles. The making of a correct diagnosis ad 
pathologically prior to autopsy would have been most difficult, owing 
to the sparse and atypical areas of tuberculous structure. 

The question may pertinently be raised as to whether or not this 
was a superimposed tuberculous infection resulting from a general dis- 
semination. Clinically, there was no evidence of a dissemination of 
this sort until a few weeks after the last operation, for until that time 4 
the patient’s general condition had been satisfactory. The pathologic ee 
evidence against such a dissemination is more conclusive since minute Ai) 
miliary tubercles were not found and since the character of the tubercles wis 
found in the femur was different from that of the tubercles found else- 
where. Those in the sections from the femur were old in appearance, 
with epithelioid and giant cells, whereas the sections from the lung and 
brain showed considerable caseation and few giant cells. While we do 
not consider the tuberculosis of the femur to be a primary focus, 















1. Lovett, R. W., and Wolbach, S. B.: Roentgenographic Appearance, Diag- 
nosis and Pathology of Some Obscure Cases of Bone Lesions, Surg., Gynec. & 
Obst. 31:111, 1920. 


2. Bromer, R. S., and Downs, E. E.: Tuberculosis of the Diaphysis, Am. J. 
Roentgenol. 24:617 (May) 1933. 
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because the old hilus glands and thickened pleura seem to antedate this, 
so far as the patient’s acute illness was concerned, we believe that the 
differentiation in the character of the tubercles designates the osteo- 
myelitis as the initial lesion. 

In classifying this case, Caan’s* modification of Kuttner’s * classi- 
fication, that of tuberculosis of the shaft of the central type, in which 
the caseating lesion has been modified by a marked periosteal reaction, 
seems to be most descriptive. It also closely resembles the description 
given by Schinz,® that of an osteosclerotic type of tuberculosis of the 
bone affecting the shaft of a long bone but not involving the joints, 
with an appearance of the cortex undifferentiated from the periosteal 











Fig. 7—High power photomicrograph of a specimen from the last operation 
(Oct. 5, 1932). The section shows the granulation tissue with formation of 
tubercles. 


stratification spread out in multiple foci over the shaft. This was par- 
ticularly noteworthy and most descriptive of the appearance of the 
femur at the last operative procedure in this case (fig. 9). 

We should like to emphasize the extreme difficulty in the differential 


diagnosis of tuberculosis of the shaft of a long bone, as exemplified 


3. Caan, Paul: Die Schafttuberkulose der langen R6hrenknochen, Beitr. z. 
klin. Chir. 128:691, 1923. 

4. Kiittner, H.: Die Osteomyelitis tuberkulosa der Schafte langer ROhren- 
knochen, Beitr. z. klin. Chir. 24:449, 1899. 

5. Schinz, H. R.: Lehrbuch der Roentgendiagnostik, Leipzig, Georg Thieme, 
1928; quoted by Bromer and Downs. 
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Fig. 8—Photomicrograph of a specimen from the second operation (Aug. 8, 
1932). The section shows a collection of mononuclear and epithelioid cells, which 
in retrospect suggest tuberculous granulation tissue. 























Fig. 9.—Photomicrograph of a section of the femur from the last operation, 
showing new bone with sclerosis. 
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by this report. This difficulty and the infrequent occurrence of the 
condition lead one to consider tuberculosis as a possible cause of every 
obscure diaphyseal lesion. 

SUMMARY 


A case is presented in which there was an obscure and fulminating 
destructive lesion of the shaft of the left femur and in which operations 
and general supportive measures seemed to have only a slight effect, the 
last surgical procedure being followed by a rapid decline and death. 
Postmortem examination revealed previously unsuspected tuberculosis 
of the left femur and also tuberculous lesions in the brain, the lungs 


and other viscera. Further pathologic examination of the old opera- 


tive specimens in the light of these observations demonstrated the exis- 
tence of primary tuberculosis of the shaft of the femur. 
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Injection into varicose veins of the lower extremities has become the 
most popular and is undoubtedly the best method of treatment in most 
cases. In a previous paper by Garside and one of us (Ochsner) * and . 
in a previous paper by us * the results of histologic studies of the effects 
of intravenous injection of twenty-nine sclerosing solutions are reported 
in detail. In each of those papers attention was called to the fact that 
the endothelium was partially or completely destroyed by an effective 
thrombosis-producing agent, and mention was made of the fact that 


such destruction was essential for the precipitation of a thrombus. In tan 
our last paper * we also showed that the effect of some sclerosing agents ii 

was not only the destruction of the intima but also at times the produc- f 

tion of coagulation necrosis of the media. The intima, when sufficiently Y , ; 
injured, disappeared so that it was not possible to observe the results eos 
of the action of the sclerosing solution on the cells. Because of the { i] 
destructive effect of sclerosing agents on the endothelium of the veins . | 
and as an accidental perivenous injection of the sclerosing substance Hay 


occasionally occurs clinically, it was considered expedient to investigate 
the effect of sclerosing solutions on extravascular cells. 


METHOD 






Dogs were used as the test animals. At four separate points on each side of 
the ventral thoracic and abdominal wall 2 cc. each of eight of the sclerosing solu- 
tions to be tested was injected subcutaneously. Thus each dog was given eight 
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injections, each of a different solution. The areas into which the injection was in a 
made was carefully marked with black paint, and subsequently each area was 4 i 
observed and repainted if necessary. Five dogs were given injections of each ii 
solution. The solutions used were: sodium salicylate, 40 per cent; invert sugar, i if 
75 per cent; quinine and ethyl carbamate (urethane) ; equal parts of dextrose, 50 ae 
per cent, and sodium chloride, 30 per cent; sodium morrhuate (Searle), 5 per cent; t= 
sodium gynocardate, 3 per cent; sodium gynocardate, 5 per cent, and sodium t 
hydnocarpate, 5 per cent. The animals were killed at one hour, twelve hours, ‘ $ 
twenty-four hours, four days and ten days following injection. Thus a piece of 4 i 


skin together with subcutaneous tissue was obtained for each of the sclerosing 






From the Department of Surgery, Tulane University School of Medicine. 
1. Ochsner, A., and Garside, Earl: The Intravenous Injections of Sclerosing 
Substances: Experimental Comparative Study of Changes in the Vessels, Ann. 
Surg. 96:691, 1932. 

2. Ochsner, A., and Mahorner, H. R.: Studies of the Comparative Value of 
Intravenous Sclerosing Substances, Proc. Soc. Exper. Biol. & Med. 30:1180, 1933. 
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solutions for each period of time. In addition, in two extra dogs 2 cc. of turpen- 
tine was injected at five points, and the areas into which the injections were made 
were removed subsequently at intervals of time corresponding to those at which 
the other animals were killed. 

Sections from the blocks of skin and subcutaneous tissue were stained for 
microscopic study with hematoxylin and eosin and Van Gieson’s connective tissue 


stain.2@ 


In studying the sections the different changes were graded 0, 1, 2, 


3 and 4, 1 designating a slight change and 4 indicating a complete change 


in the area involved. On each section observation was made and 
recorded in grades for each of the following changes: hyperemia, edema, 
leukocytic infiltration (neutrophils), pyknosis, karyorrhexis, karyolysis, 
coagulation necrosis, connective tissue proliferation, fibrosis, thrombosis, 
injury to the cutis vera (ulceration), hemorrhage, disappearance of fat, 
lymphocytic infiltration, liquefaction necrosis and the presence of wan- 
dering cells. 

The type, though not the grade, of the reactions induced by each of 
the sclerosing solutions was similar. The varying grades of reaction 
are shown in the table. The type of reaction, graphically illustrated in 
figure 1, is as follows: 





GRADE H 











1 i2 24 4 10 
HOURS DAYS DAYS 
Fig. 1—Graphic representation of the type of histologic changes occurring in 
tissue after subcutaneous injection of sclerosing solutions. The ordinate represents 
the grade of reaction, grade 4 being marked and grade 1 slight. The abscissa 
represents the time up to ten days at which the tissue was removed. Edema was 
present one hour after injection, but leukocytic infiltration was noticed only after 
twelve hours and gradually subsided after twenty-four hours. Coagulation necrosis 
was noticed in tissues removed after one hour and was gradually replaced by 
liquefaction necrosis. Fibrosis was most marked after ten days. 


2a. Stain deeply in Delafield’s alum hematoxylin; wash; stain in 5 cc. of 
1 per cent aqueous solution of acid fuchsin and 100 cc. of saturated aqueous solu- 
tion of trinitrophenol. Dehydrate in alcohol. Clear in xylene and mount. 
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Fig. 2—Low power photomicrograph showing edema in a section of skin and 
subcutaneous tissue, removed one hour after the injection of 2 cc. of 40 per cent 


sodium salicylate. Several vessels are shown in which there are thrombi. 














Fig. 3—Higher power photomicrograph of the edge of the edematous area 
shown in figure 2. Though the cells around the vessels retain their nuclei, on the 
opposite side of the field the nuclei have disappeared and the cells are swollen. 
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One Hour.—After one hour the tissues in the area into which injec- 
tion was made were markedly edematous, and the vessels showed a 
moderate amount of hyperemia (fig. 2). Besides these changes, there 
was disappearance of the nuclei (karyolysis; coagulation necrosis [figs. 
2 and 3]). The remaining outlines of the cells were swollen. This 
necrosis of cells was found to be complete (grade 4) after the injection 
of 5 per cent sodium gynocardate, and marked (grade 3) after the 
injection of 5 per cent sodium morrhuate (Searle), 40 per cent sodium 
salicylate and 3 per cent sodium gynocardate. It was graded only 2 in 
tissues into which quinine and ethyl carbamate and 5 per cent sodium 
hydnocarpate were injected, and there was no disappearance of nuclei 
in sections into which equal parts of 50 per cent dextrose and 30 per 
cent sodium chloride had been injected. There was no cellular exudate 
in any of the sections. 

Twelve Hours—The most obvious difference between the sections 
obtained one hour after injection and those obtained twelve hours after- 
ward was the presence of cellular exudate in the latter. This was mani- 
fested in the section by a solid wall of leukocytes about 1 mm. in width 
that surrounded the necrotic area on either side (figs. 4 and 5). This 
resembled a small sterile abscess with necrosis of the tissue in the center 
surrounded by a zone of neutrophilic leukocytes and in turn circum- 
vented by an area of hyperemia and edema. At this stage the edema 
had subsided somewhat, but liquefaction necrosis was not evident. 

Twenty-Four Hours.—After twenty-four hours beginning liquefac- 
tion of the necrotic area was observed. Disappearance of fat was obvi- 
ous. The surrounding zone of leukocytes was still manifest and in most 
of the sections was identical with that in the sections obtained twelve 
hours after injection. In some instances beginning proliferation of 
fibroblasts was observed in the area surrounding the zone of leukocytes. 
Edema and hyperemia were less marked. The processes of repair were 
beginning. 

Four Days.—After four days hyperemia and edema were only slight. 
The leukocytes had not entirely disappeared, but there was an appre- 
ciable diminution in their numbers. The necrotic central zone had 
become liquefied, and in it were observed only cellular detritus and a few 
leukocytes (figs. 6 and 7). Proliferation of connective tissue around 
this zone was more marked, and the new connective tissue cells were 
more mature. A few large wandering cells were observed in some of 
the sections. It was_evident that nature was repairing the injury by a 
connective tissue scar. 


Ten Days.—The typical change observed after ten days consisted 
of fibrosis at the site of injection together with absence of fat (fig. 8). 
The exudative stage of inflammation (leukocytes, edema and hyper- 
emia) had usually disappeared, and a scar, the stage of repair, was all 
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Fig. 4—Photomicrograph of tissue removed twelve hours after the subcutaneous i: jec- 
tion of 5 per cent sodium gynocardate, showing a central necrotic area surrounded by a one 
of leukocytes (marked with arrows). Thrombi are present in the vessels in the necrotic «rea, 














Fig. 5—Higher power photomicrograph of the edge of the zone of leukocytes indicated im 
figure 4 by arrows. The necrotic area, in which there is an occasional leukocyte, is shown 
bordered by the zone of leukocytic infiltration. 




















Fig. 6.—Photomicrograph of subcutaneous tissue four days after the injection 
of 3 per cent sodium gynocardate. The central area has undergone liquefaction 
and is surrounded by a fibrous wall (indicated by arrows). 
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Fig. 7—Higher power photomicrograph of the edge of the fibrous wall and 
central area shown in figure 6. Cellular detritus and a few neutrophils are shown, 
bordered by the fibrosed area. 
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there was to be found. In a few of the sections slight evidence of 
exudative reaction remained. 

Other Changes——Hemorrhage: Hemorrhage was observed in but 
twelve of the sections. It was never marked and may have been due 
to injury of a vessel at the time of injection. 

Lymphocytic Infiltration: Lymphocytes were noted in small num- 
bers in four of the sections obtained four days after injection, in three 
of those obtained after ten days, and in one (5 per cent sodium hydno- 
carpate) of the sections examined after twenty-four hours. 














Fig. 8.—Photomicrograph of subcutaneous tissue removed ten days after the 
injection of 5 per cent sodium morrhuate (Searle). An area of dense fibrosis is 
seen. 


Thrombosis: Thrombosis was found in the small veins and arteries 
of a necrotic area after injection of 40 per cent sodium salicylate, 5 per 
cent sodium gynocardate, 5 per cent sodium hydnocarpate and quinine 
and ethyl carbamate. It was the result of injury (necrosis) to the 
wall of the vessel. That it was not observed after injection of the other 
substances is no indication that it does not occur. Conversely, the 
occurrence of thrombosis is no indication of the thrombus-producing 


efficiency of the solutions, because vessels of an appreciable size may 
not have been present in the injured area observed or solutions may 
not have come in contact with the wall of a particular vessel in sufficient 
concentration to produce necrosis. Thrombosis as well as fibrosis after 
extravascular injection of sclerosing solutions into the tissues is of prac- 
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tical importance in the treatment of hemorrhoids by injection when the 
case falls in the category of the carefully selected few suitable for that 
type of treatment. 

Injury to the Cutis Vera: Ulceration was observed only twice after 
injection of the sclerosing solutions, viz., in the section obtained twenty- 
four hours after the injection of 40 per cent sodium salicylate, and in 
that obtained ten days after the injection of equal parts of 5 per cent 
dextrose and 30 per cent sodium chloride. These two instances we do 
not regard as evidence that the 40 per cent solution of sodium salicylate 
and the solution of equal parts of 50 per cent dextrose and 30 per cent 
sodium chloride are more likely than other solutions to produce ulcera- 
tion after a technical error in injection. As a matter of fact, these 
solutions, especially the latter, produced less necrosis of tissues than did 
the others. The ulceration in these instances probably resulted from the 
fact that the solutions were injected closer to or partially into the cutis 
vera. 

Effect of Injection of Turpentine-—As subcutaneous injections of 
turpentine have been made to produce a sterile abscess, the effect pro- 
duced by the injection of turpentine was compared with that produced by 
sclerosing agents. Two cubic centimeters of turpentine injected sub- 
cutaneously produced more extensive and more complete destruction 
(necrosis) of tissue than did the eight sclerosing solutions. Moreover, 
the inflammatory reaction was more marked and evidently more pro- 
longed. Of three areas permitted to remain four days or longer after 
the injection of 2 cc. of turpentine subcutaneously, all showed ulceration. 
The fibrosis resulting in the deeper tissues was more marked than that 
noted after the injection of the sclerosing solutions. Turpentine injected 
subcutaneously produces a sterile abscess with marked inflammatory 
reaction and ulceration of the skin. 


COMMENT 


In the intravenous injection of sclerosing solutions it is necessary 
for the endothelium to be destroyed for the precipitation of a thrombus.’ 
So the solution used should have the property of injuring cells by direct 
action. That the commonly used solutions do have this property 
has been definitely shown in this study. Necrosis of the cell is produced. 
The amount of material used clinically for injection has no systemic 
reaction but is sufficient to injure the endothelium locally. Clinically, it 
is obviously of value to occlude by pressure the vein above and below 
the area into which the injection is to be made and to maintain this occlu- 
sion for a few minutes in order to allow time for action of the 
solution on the intima in that vicinity. Complete circumferential destruc- 
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tion of the intima and adherence of the clot to the wall of the vein 
insure less chance of recurrence of varicosity. 

Perivenous injection of sclerosing solutions produces thrombosis and 
scarring and from the experimental evidence described is a rational 
method for the treatment of hemorrhoidal varicosities by injection in 
that relatively small group of cases clinically suitable for this type of 
treatment. 

Whereas it is difficult from our study to state definitely any indica- 
tions as to the relative efficiency of the sclerosing solutions studied, we 
observed that 5 and 3 per cent sodium gynocardate, 5 per cent sodium 
morrhuate (Searle) and 40 per cent sodium salicylate produced a more 
severe degree of necrosis than quinine and ethyl carbamate, and 5 per 
cent sodium hydnocarpate, which in turn produced more complete necro- 
sis than 75 per cent invert sugar and equal parts of 50 per cent dextrose 
and 30 per cent sodium chloride. Though no definite conclusions can 
be drawn from this, when comparing this fact with the results of our 
former study on the thrombus-producing efficiency of sclerosing solu- 


tions * we find that there is a similar gradation of effectiveness. 


SUMMARY 

Two cubic centimeters of the following sclerosing solutions was 
injected subcutaneously at different points into dogs: sodium morrhuate 
(Searle), 5 per cent; sodium gynocardate, 5 and 3 per cent; sodium 
hydnocarpate, 5 per cent; quinine and ethyl carbamate; sodium salicyl- 
ate, 40 per cent; invert sugar, 75 per cent, and equal parts of dextrose, 
50 per cent, and sodium chloride, 30 per cent. The areas into which 
the injections were made were removed after one hour, twelve hours, 
twenty-four hours, four days and ten days. 

We found that the solutions produced necrosis of the subcutaneous 
tissue with a zone of inflammatory reaction surrounding it, liquefaction 
necrosis and subsequently fibrosis—in other words, a sterile abscess, 
which resulted in ulceration only twice. Since destruction of endothe- 
lium is essential in the intravenous injection of sclerosing solutions for 
the treatment of varicose veins, the property of injuring cells locally 
is desirable provided the systemic effect is not untoward. Five and 
3 per cent sodium gynocardate, 5 per cent sodium morrhuate 
(Searle) and 40 per cent sodium salicylate seem to produce more com- 
plete necrosis of tissues than do the other solutions tested by us. This 
is in similar ratio to their thrombus-producing effectiveness as tested by 
us by intravenous injection. Forty per cent sodium salicylate is not 
advocated for clinical use.’ 
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CONCLUSIONS 


Subcutaneous injection of commonly used sclerosing solutions pro- 
duces necrosis and an inflammatory reaction, a sterile abscess with sub- 
sequent repair by fibrosis. Rarely does it lead to ulceration of the skin. 

Five and 3 per cent sodium gynocardate, 5 per cent sodium mor- 
rhuate (Searle) and 40 per cent sodium salicylate produce more pro- 
nounced injury to cells locally than quinine and ethyl carbamate and 
5 per cent sodium hydnocarpate, and the latter two in turn produce 
more severe injury than 70 per cent invert sugar and equal parts of 
50 per cent dextrose and 30 per cent sodium chloride. This relation 
is similar to their relative effectiveness as thrombus producers as for- 
nerly shown by us experimentally by intravenous injection. 
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CARCINOMA OF THE BODY AND TAIL 
PANCREAS 


HENRY K. RANSOM, M.D. 


ANN ARBOR, MICH. 


The usual conception of the clinical syndrome evoked by carcinoma 
of the pancreas and the accounts of this condition ordinarily given in 
the textbooks of medicine and surgery picture it as essentially one of 
intense progressive obstructive jaundice with rapid and extreme ema- 
ciation. The malady is most often painless, although occasionally there 
may be epigastric pain, which is apt to be of the paroxysmal type. 
When in addition to the aforementioned clinical findings, discovered in 


a patient during middle age or late in life, a distended gallbladder can 
be palpated, then, in accordance with the well known law formulated by 


Courvoisier, the existence of carcinoma of the head of the pancreas is 
almost certain. 

In spite of the fact that this disease is not infrequently met with in 
the large teaching hospitals of the country, various statistical studies 
showing that it comprises between 1 and 2 per cent of all cases of cancer, 
comparatively few papers dealing with the subject have appeared during 
the past few years. From the time of the first description of this lesion 
by Mondiére * in 1836, the subject seems to have appealed especially to 
French investigators, and important contributions have been made by 
Ancelot,? Bard and Pic,* Mirallie * and Parmentier and Chabral.’ Per- 
haps the gloomy prognosis which must necessarily be given to patients 
afflicted with this disease in spite of any form of surgical therapy hith- 
erto employed is a factor in this apparent disinterestedness on the part 
of physicians and surgeons, although the employment of cholecysten- 
terostomy for the amelioration of symptoms, particularly the distressing 
pruritus so often the accompaniment of chronic jaundice, has now 
become a well recognized palliative procedure. 

From the Department of Surgery, University of Michigan. 

Presented before the Detroit Academy of Surgery, March 8, 1934. 

1. Mondiére, quoted by Parmentier and Chabral.® 

2. Ancelot, E.: Maladies du pancréas, Paris, F. Savy, 1864, p. 53. 

3. Bard, L., and Pic, Andrien: Cancer primitif du pancréas, Rev. de méd., 
Paris 8:257 (April) 1888. 

4. Mirallie, C.: Cancer primitif du pancréas, Gaz. d. hop. 46:889 (Aug. 19) 
1893. 

5. Parmentier, E., and Chabral, E.: Les tumeurs solides du pancréas, in 
Roger, G. H.; Widal, F., and Teissier, P. J.: 


J.: Nouveau traité de médecine, Paris, 
Masson & Cie, 1923, vol. 15, p. 197. 
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In a critical study of large groups of cases, many of them coming 
to autopsy, it becomes evident that carcinoma of the pancreas is not 
invariably confined to the head of the organ, in which position’ it is 
of course admirably situated for compression of the distal portion of 
the ductus communis choledochus as the latter passes through or behind iin 
the gland. In a fair proportion of cases of pancreatic cancer, the lesion i : A 
has been found situated in the body of the gland or, more rarely, in the Bi 
tail of the organ, in which instances it may attain considerable size and 4 
even metastasize extensively before jaundice is produced. Table 1 indi- ' 
cates the relative incidence of cancer in the head, body and tail of the 
pancreas in several of the larger series that have been reported and : 
shows that carcinoma arising in portions of the pancreas other than the 
head is not of great rarity. 

It should be pointed out that entirely different syndromes are pro- 
voked by pancreatic cancer, depending on the portion of the gland pri- 
marily involved. Thus, while progressive painless jaundice is the rule 


TABLE 1.*—Location of the Lesion in Cases of Carcinoma of the Pancreas H 
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in cancer of the head, the symptom of pain unaccompanied by jaundice 
dominates the picture in carcinoma of the body, whereas the rare cancers 
of the tail are often characterized by relatively few symptoms and 
produce a rather vague and ill defined clinical picture. ~ 
Concerning carcinoma in these more unusual situations, Chauffard ° 
in 1908 first called attention to carcinoma of the corpus as a distinct 
clinical entity. In the discussion of his three similar cases in which the 
diagnosis was verified by laparotomy in two and by necropsy in one 
he laid particular stress on the great severity and the type of pain from 
which these patients suffered, the rapid and severe emaciation and the 
complete absence of jaundice. According to Chauffard’s observations, 
the initial symptom in his cases was epigastric pain occurring in a patient 
who had previously been in good health; it was sudden in its onset, 
beginning on the left but soon becoming more or less generalized over 
the abdomen and radiating to the back, the chest or scapulae. It was 
unrelated to the ingestion of food. This paroxysmal pain, because of 








6. Chauffard : 
22:913, 1908. 
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its great severity, seemed to him comparable only to the most intense 
tabetic crises. Nausea and vomiting were not symptoms of great 
importance. 

As from time to time carcinoma of the body or tail of the pancreas 
has been unexpectedly encountered at operation in cases in which car- 
cinoma of the colon or stomach had most often been suspected before- 
hand, it seemed desirable to assemble the records of these cases for 
careful analysis, in order to learn, if possible, more of the signs and 
symptoms by which the condition may be recognized clinically, as well as 
to follow the life history of the disease. From July 1, 1925, to Jan. 1, 
1934, sixteen cases of carcinoma of the body or tail of the pancreas were 
observed in the University Hospital. In every case the diagnosis was 
verified by operation or necropsy. The operative diagnosis was in practi- 
cally all instances made by one of the senior surgeons of the hospital, the 
majority of the operations having been performed by Dr. Hugh Cabot 
or Dr. Frederick A. Coller. Microscopic confirmation of the diagnosis 
was not feasible in all of the cases in which operation was performed, 
although whenever possible biopsy specimens were taken. The hospital 
records show that during this same period fifty-eight cases of carcinoma 
of the head of the pancreas were seen in the medical and surgical 
departments. The diagnosis was confirmed by surgical operation or 
necropsy in thirty-nine of these fifty-eight cases and based on sound 
clinical evidence in the remaining nineteen (Coller and Winfield *). 


AGE AND SEX INCIDENCE 


Table 2 shows the age and sex incidence. The occurrence of approxi- 
mately twice as many men as women in the series is a finding in accord 
with the observations of other writers, viz., Mirallie, Da Costa,’ Speed ° 


Tasie 2.—Incidence According to Age and Sex in the Cases Reported 


\ge Cases Sex Cases 
40-49 years 3 Males.... a ll 


-59 years Females.. ‘i ‘ - 5 
60-69 years 


16 
16 


The youngest patient was 40 years old, and the oldest patient, 69 years; the average age 
was 57 years 


7. Coller, F. A., and Winfield, J. M., Jr.: Evaluation of Palliative Operations 
for Cancer of the Pancreas, Am. J. Surg. 25:64 (July) 1934. 

8. Da Costa, J. M.: Cancer of the Pancreas, North America M. Chir. Rev. 
2:883, 1858; Tr. Path. Soc. Philadelphia 1:8 and 709, 1860. 


9. Speed, Kellogg: Carcinoma of the Pancreas, Am. J. M. Sc. 160:1 (July) 
1920. 
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and Futcher,’® in their studies of carcinoma of the pancreas in its broader 
aspects. From this table it will also be noted that all of the patients 
were aged or in late middle life, there having been no instances of 
pancreatic cancer in the very young, and we have not observed increas- 

ing numbers of cases in the earlier years of life, as has been our recent ei 
experience with cancer of the stomach, rectum and colon. { ‘ i 













SYMPTOMS 


Pain.—By far the most outstanding symptom of carcinoma of the 
body of the pancreas is abdominal pain, which is usually of extreme 
severity and most often intermittent in character, with a residual sore- 
ness between the actual paroxysms of pain. In thirteen of the sixteen 
cases, pain was the chief complaint for which the patient sought relief, 
and it was a major symptom in all the cases (table 3). In fourteen 
cases it was the first symptom to be noticed by the patient, while in 
the remaining two cases it was preceded by vague symptoms of con- 





Taste 3.—Chief Complaint in the Cases Reported 









Abdominal pain ..... 


Mass in the epigastrium........ we Wests Sate Se or NE agp 1 
Epigastric distress ...... : ems EOE ee gis Seo 1 
Loss of appetite, weaknes= ap eS PTET : we 1 















stipation and malaise for two or three months, symptoms which caused 
the patient little concern before the advent of pain. Having once 
appeared, the abdominal pain tended to progress rapidly and was soon 
accompanied by marked general deterioration and exhaustion. 
Since pain constituted such a severe and important symptom, an 
attempt has been made to analyze it in detail. The pain of pancreatic 
carcinoma in general is described by Kiefer ** as being of three types: 
(1) a dull, steady, severe ache in the midepigastrium, sometimes radi- 
ating to the lower part of the back; (2) pain occurring in paroxysms 
beginning near the umbilicus and radiating to the back and chest, and 
(3) colicky pain in the right upper quadrant resembling gallstone colic. 
Table 4 indicates the location of the pain at the time of its onset in 
the group of cases under consideration. In this small series it is obvi- a 
ously impossible to conclude that there is any one region in which the . 
pain is characteristically found. The midepigastric region was men- | 












10. Futcher, T. B.: Cancer of the Pancreas, Tr. A. Am. Physicians 34:284, 
1919, 

11. Kiefer, E. D.: Carcinoma of the Pancreas, Arch. Int. Med. 40:1 (July) cu ea 
1927. f 7 ,% 
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tioned most frequently, but since such a wide variety of other lesions 
are liable to produce epigastric pain, little assistance in diagnosis is 
obtained from this fact. From the point of its original beginning, the 
pain usually tended to become more generalized throughout the abdomen 
as the disease advanced. In table 5 the incidence and forms of radia- 
tion of pain are shown. Radiation was definitely described in about 
one half of the cases, and when it occurred it was most often toward 
the back or the chest, although no entirely constant form was noted. 
The qualitative type of the pain is also of interest. In table 6 
a classification of pain according to general type is made. As will 
be noted, the pain persisted throughout the course of the illness as 
a dull, steady ache in eight cases, whereas in the remaining eight cases 


TABLE 4.—Location of Pain at the Time of Onset in the Cases Reported 





Lower part of abdomen ( 
Midepigastrium 

Back 

Right hypochondrium .... 
Left hypochondrium 
Right iliac region 

Both iliac regions 


2 
7 
1 
3 
1 
1 
1 
16 


TABLE 5.—Radiation of Abdominal Pain in the Cases Reported 


No radiation 

To back 

To back and the right hip and thigh 
To back and the right side of chest 


the patient complained of paroxysmal or colicky pain. In regard to 
the steady, dull aching midepigastric pain mentioned earlier, the 
descriptions given by the French writers seem especially appropriate. 
Mirallie spoke of the pain as being boring or tearing, while another 
writer called it a destroying pain. Malus ** described the paroxysmal 
pains as “atrocious.” Some observers ascribe these paroxysms of pain 
to an obstruction of the pancreatic duct which interferes with the dis- 
charge of the pancreatic secretion; hence they regard the pain as true 
pancreatic colic. On account of the absence of obstructive jaundice 
in the cases under discussion the factor of obstruction of the biliary 
tract, suggested by some, may be excluded. Perhaps the most interesting 


12. Malus: Etude statistique et clinique du cancer primitif du corps du pan- 
créas, Gaz. méd. de Nantes 28:530, 1910. 
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and certainly one of the most plausible explanations of the excruciating, 
shooting pains is the one originally suggested by Chauffard and based 
on the intimate relation between the body of the pancreas and the solar 
plexus. The lower half of this plexus is closely associated with the 
posterior surface of the body of the gland, and numerous nerve fila- 
ments leaving the plexus perforate the substance of the pancreas. 

In table 7 are listed the factors which seemed to be responsible 
in some degree for the aggravation or relief of the pain. Here again 
the factors are so varied that no definite conclusions can be drawn. It 
should be mentioned that in general the attacks of pain occurred without 
provocation of any sort, and likewise cessation of the attack seemed to 
be unrelated to extrinsic factors. In this series of cases changes of 


TABLE 6.—Type of Pain in the Cases Reported 





EN iis end cc acstinnnecd ddal sanshedioss tnssasasanbeadben 

SED no. i nse cendeseenede Keats e+0tgns beens coobendnvenes 5 
I a i on cad acepdendeeeenerenddtces neqaph duhhnmaaay 1 
So cncisccdvesbectacendhepescsectqenscesntessncumenbbt 2 


TaBLe 7.—Alieration of Pain in the Cases Reported 





ee ee ee SD 055.5 i Catron tirecmedadhs Jécbisiamien 43 éhaachn@hesance 4 
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ee ee eee  .ccsebeas dab pghberedadesecevecsesdonbedtanwece 1 
ee SS, 0. 5 chen Rith ss kndd-eccda Submis eibwere tebks onavlaedhbsewdeaees 5 
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body position, such as lying down, standing or sitting, seemed ineffec- 
tual in affording relief. While the ingestion of food was not a factor 
in initiating the attack of pain during a paroxysm it seemed to accentuate 
the severity, until most of the patients refused food during the height 
of an attack. 


Nausea and V omiting.—Table 8 indicates that nausea and vomiting 
were not prominent symptoms and if present were not of great severity, 
being an accompaniment of the paroxysms of pain rather than important 
independent symptoms. 


Anorexia.—A curious finding was the fact that, in spite of unmis- 
takable evidence of cachexia, loss of appetite was present in only three 
cases, the patients in the other cases having no aversion to food during 
the entire course of the disease, with the exception of the intolerance 
for food during attacks which was mentioned earlier. 
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Constipation—A somewhat unexpected finding was the fact that 
constipation was a definite complaint in all the cases except three. As 
shown in table 9, this had usually developed during the course of the 
disease, or when there had been long-standing constipation it was 
definitely aggravated by the present trouble. This finding corroborates 
the observations of others, notably Friedenwald and Cullen ** and Kie- 
fer. The latter, in his study of thirty-three cases of cancer of the 
pancreas seen at the Peter Bent Brigham Hospital, obtained a history 
of constitpation in the majority of cases and, as in my observations, 
found that it occurred in cases in which jaundice was absent, thus 
ruling out lack of bile in the intestinal tract as a causative factor. This 
frequent complaint of constipation with other suggestive findings, such 


Taste 8.—Nausca and Vomiting in the Cases Reported 


Nausea and vomiting present.. 
Nausea without vomiting : . 
Neither nausea nor vomiting................ 


TABLE 9.—Constipation in the 


Constipation associated with present illness 

Chronic constipation, increased during illness 
Constipation alternating with diarrhea during fllness 
None mentioned ; ; : na 


as blood in the stools, loss of weight and occasionally indeterminate 
roentgen findings, led in several instances to an incorrect diagnosis 
of carcinoma of the colon. 


Loss of Weight——A history of appreciable loss of weight and usually 
a corresponding degree of weakness occurred quite as commonly as 
pain, although this symptom never appeared as the chief complaint. 
In fifteen cases there was a definite statement of loss of weight in 
the anamnesis, while in the remaining case no specific mention was made 
of this fact, although from the notes on the physical examination it 
undoubtedly had occurred (table 10). Considering the fact that the 
average duration of symptoms at the time of admission was five and 
seven-tenths months, it is quite obvious that the loss of weight is espe- 
cially rapid and marked, amounting to an average of 5.25 pounds 


4 
13. Friedenwald, Julius, and Cullen, T. S.: Carcinoma of the Pancreas: 


Clinical Observations, Am. J. M. Se. 176:31 (July) 1928. 
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(2.4 Kg.) per month in this series. Indeed, it is this rapid and progres- 
sive emaciation associated with the crises of pain that may suggest the 
correct diagnosis in a doubtful case. Of all the situations in which 
carcinoma may occur, it seems that in the pancreatic body it causes 
cachexia most rapidly. 

Duration of Symptoms.—As mentioned earlier, from the onset of 
the first symptoms the disease tends to run a rapid and steady course. 
Table 11 summarizes the duration of symptoms. From this table it 
will be noted that the majority of the patients had noticed symptoms 
for less than six months. The longest period elapsing between the 
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TasLe 10.—Loss of Weight in the Cases Reported 
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TABLE 11.—Duration of Symptoms in the Cases Reported 















Se Be naa a dl cond be ina apa dada matintd ikten 1 
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Average duration of 5.7 months 






onset of symptoms and admission to the hospital was one year, while 
in One case the duration of the present illness was too indefinite to 
record. 
PHYSICAL EXAMINATION 











The general examination usually revealed an extreme degree of 
emaciation and in many instances a patient suffering from agonizing 
pain. Inspection of the abdomen showed that in four of the sixteen 
cases there was dilatation of the superficial veins of the abdominal 
wall, a finding suggesting some degree of obstruction of the vena cava. 
In exactly one half of the cases an abdominal tumor was palpable ; 
(table 12). As a rule, owing to the position of the pancreas, which 
is placed deep within the abdominal cavity, a tumor is not palpable until 
it has progressed to a rather advanced stage, and the findings at lapa- 
rotomy almost invariably revealed a mass larger than had been expected 
from the clinical examination. Whether or not a palpable mass was 


Lil oaideetasmestanatbteheteeh oeniosendidinansel aan poled 
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present, in the majority of cases there was abdominal tenderness of 


some degree. In no case in the series was there evidence of a distended 
gallbladder. 

Fever was ordinarily absent. 
of the sixteen cases was under 100 F. 


The temperature on admission in all 


Tas_e 12.—Results of Abdominal Examination in the Cases Reported 


Palpable tumor .. 
Present 
Absent 
Location of tumor.. ' 
Right upper quadrant. 
Left upper quadrant. . 
Midepigastrium 
BD GD ocecesdancacsac 
Dilatation of superficial veins of abdomen. 
Noted 
Not mentioned 


LABORATORY FINDINGS 
Blood.—In accord with the essentially normal temperature charts, 
the leukocyte count was less than 10,000 in fourteen of the cases and 


slightly over 10,000 in. one case; in one case the count was not made. 


Taste 13.—Laboratory Findings in the Cases Reported 


Red Blood Hemoglobin, 
Cell Count Percentage 


Blood 
Erythrocytes 
Lowest 
Highest . 
Average 


Leukocytes 
Over 10,000 . 
Under 10,000 .. 
Not recorded 


Urine 
Glycosuria .... , 
Negative for suga 


Stool 
Positive guaiac or benzidene test 


Normal 
Not examined 


Gastric Analysis 
ree hydrochloric acid present (after test meal) 


F 
Free hydrochloric acid absent 
INE WD. Ciena cfeonntessdcvcdessevvaneticindeetene tne , 


No evidences of high grade anemia appeared, the lowest erythrocyte 
count in the group being 3,080,000, with a corresponding hemoglobin 
reading of 58 per cent. The highest erythrocyte count recorded was 
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5,060,000, with 82 per cent hemoglobin, while the highest hemoglobin 
determination was 95 per cent, with a corresponding erythrocyte count 
of 4,200,000. The average hemoglobin reading for the series was 75 
per cent (table 13). 


Urine.—Particular attention was paid to the examination of the 
urine for dextrose. Curiously enough, glycosuria was present in only 
two of the sixteen cases, in one of which there was a typical diabetic 
blood sugar curve. These figures are of interest in view of the fact 
that even though in many of the cases a large portion of the pancreatic 
substance was destroyed by the necplasm, sufficient pancreatic tissue 
evidently remained to maintain a normal production of the internal 
secretion. 

TaBLe 14.—Roentgen Findings in the Cases Reported 
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Roentgenogram suggestive of pancreatic tumor...................00scceeseeees 





TABLE 15.—Clinical or Preoperative Diagnosis in the Cases Reported 
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Gastric Analysis—The results of gastric analysis were recorded 
in only four of the sixteen cases. In all four cases free hydrochloric 
acid was present in normal amounts, there being no instance of 
achlorhydria. 

Stools—The stools were examined in eight cases. Occult blood 
was present in four, and in the remaining four cases the examination 
revealed no abnormalities. None of the stools were clay-colored, and 
there was no record of the bulky, buttery stools so often seen in carci- 
noma of the head of the pancreas with obstructive jaundice. It would 
seem from these findings that the external secretion of the pancreas 
in adequate amounts was reaching the intestinal tract, and presumably 
the greater part came from the cephalic portion of the gland. 


i 
ro 
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Roentgen Findings—Roentgen studies were made in all of the cases 
except one. Table 14 summarizes the findings. It is of interest that 
in four cases, or 25 per cent of the group, the roentgenologist suspected 
a lesion of the pancreas, this impression being gained chiefly from the 
distorted appearance of the duodenum or a widening of the normal 
duodenal curve. 

Clinica] Diagnosis: The clinical or preoperative diagnoses are tabu- 
lated in table 15. As will be noted, a correct diagnosis was made in 
three cases, and a diagnosis of pancreatic cyst in one other instance. 
The most common diagnosis erroneously made was carcinoma of the 
colon. This was largely due to the fact that the patients exhibited 
the general cachexia of cancer, with no clear evidence of a primary 
growth and often with a history of increasing constipation, frequently 
blood in the stool as shown by chemical tests and finally indeterminate 
results of roentgenologic studies. As roentgen diagnosis of lesions of 
the colon was far less accurate a few years ago than it is today, one 
felt justified in making a presumptive diagnosis of carcinoma of the 
colon under such circumstances. 


OPERATION 


Operation was performed in all of the cases except those of the two 
patients who died in the hospital; in these two cases the diagnosis was 
confirmed by necropsy. Table 16 lists the various operative procedures 


TABLE 16.—Operation in the Cases Reported 


Exploratory laparotomy 

Cholecystoduodenostomy 

Cholecystogastrostomy es 

Posterior gastro-enterostomy ~ 

Posterior gastro-enterostomy and cholecystostomy 
Marsupialization 

No operation 


TABLE 17.—Cell Type of the Tumor in the Cases Reported 








Scirrhous adenocarcinoma .. 
Adenocarcinoma ........ 
Medullary carcinoma 

No report + A Bee 


which were performed. At the time of operation, metastatic nodules 
were found in the liver in five cases and were absent in eleven cases. 
There was no evidence of ascites in thirteen of the sixteen cases, while 
ascitic fluid was encountered in three, in one of which it was distinctly 
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of the chylous type, a type often mentioned in the literature and indica- 
tive of obstruction of the thoracic duct. 

In table 17 are shown the types of cancer as reported by the patholo- 
gist when biopsy specimens were taken, and table 18 summarizes the 
location of the lesions in the pancreas. 












TABLE 18.—Situation of Growth in the Cases Reported ; 








END-RESULTS 



















There were no deaths at operation. Of the fourteen patients oper- 
ated on, six were discharged from the hospital unimproved, seven com- 
pletely or partially relieved from pain and one definitely worse. In 
the group of patients who were relieved from pain there seemed to 
be no relation to the type of operation, and the improvement following 
simple exploratory laparotomy in some cases was as great as that fol- 
lowing some of the more complicated procedures. 


TaBLeE 19.—End-Results in the Cases Reported 








Patients 
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A questionnaire was sent out to determine the course following 
discharge from the hospital. In table 19, the end-results are tabulated. ti 
Of the eight cases in which operation was performed and in which ; 


the time of death was ascertained, the average duration of life following | 
operation was four and five-tenths months. Since the average duration ; 
of symptoms prior to admission was five and seven-tenths months, the » | 


average duration of life in these cases was ten and two-tenths months 
from the time the first symptoms were noted. It might be added that 
in the two cases in which the patients died in the hospital without opera- 
tion the duration of symptoms was eight months and one month, 
respectively. 
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REPORT OF CASES 


Case 1.—M. S., a Canadian housewife, aged 61, was admitted to the University 
Hospital on April 4, 1926, with the complaint of pain in the stomach and diabetes. 
Symptoms had begun four months previously with a dull, aching pain in the left 
upper quadrant of the abdomen, associated with constipation and nausea without 
vomiting. The pain did not radiate; it was aggravated by food but was often 
relieved by soda. The patient had also noticed polyuria, polydipsia and pruritus 
vulvae. Six weeks before entrance a physician had discovered sugar in the urine. 
The patient had lost 76 pounds (34.5 Kg.) since the beginning of her trouble. 

Examination showed evidence of extreme loss of weight. The abdomen was 
doughy, and there were tenderness and a questionable mass in the left upper 
quadrant, with slight muscle spasm in this area. The temperature was 98 F.; 
the pulse rate, 98, and the respiratory rate, 20. The blood pressure was 134 systolic 
and 82 diastolic. The urine had a specific gravity of 1.036 and contained sugar 
(++4++). The Kahn test of the blood was negative. The blood sugar was 
290 mg. per hundred cubic centimeters, and the nonprotein nitrogen of the blood, 
29.6 mg. per hundred cubic centimeters. The blood count showed: leukocytes, 
19,000, with 63 per cent polymorphonuclears; erythrocytes, 6,100,000 and hemo- 
globin, 70 per cent. The spinal fluid was normal. Roentgen examination showed 
a normal upper region of the gastro-intestinal tract, and the barium sulphate enema 
revealed a normal colon. The chest was emphysematous. The clinical diagnosis 
was disease of the gallbladder with pancreatitis or a malignant condition of the 
abdomen. 

The diabetes was satisfactorily controlled by diet and insulin. Exploratory 
laparotomy was performed on May 20 by Dr. Coller, who made the following 
notes: A large, hard carcinomatous mass was felt in the body of the pancreas. 
There were metastases in the liver. The condition was thought to be hopeless. 

The postoperative course was satisfactory, and there was some relief from the 
abdominal pain. The patient was discharged on June 15. 


Case 2.—A. B., a German housewife, aged 58, was admitted on April 19, 1926, 
complaining of pain in the stomach and back. The trouble began about one year 
before admission, with constipation and severe pain in the stomach at night. The 
pain gradually became more constant and severe and extended to the back. It 
was not related to food and was sometimes relieved by soda. The patient had lost 
40 pounds (18.1 Kg.) during the illness. 

Examination revealed a fairly well nourished woman crying from pain. There 
were dilatation of the superficial veins of the abdomen, exquisite tenderness and 
a palpable mass in the epigastrium. The blood pressure was 185 systolic and 
85 diastolic. The temperature was 99.2 F.; the pulse rate, 100, and the respiratory 
rate, 24. The urine was normal. Examination of the blood revealed: leuko- 
cytes, 8,000, with 64 per cent polymorphonuclears; erythrocytes, 3,800,000, and 
hemoglobin, 65 per cent. Roentgenologic studies showed a stiff lesser curvature 
of the stomach without defect, suggestive of carcinoma of the lesser curvature, 
although the results of the examination were reported as indeterminate. The 
clinical diagnosis was carcinoma of the stomach. 

Operation was performed on May 5 by Dr. Cabot, who found chylous turbid 
fluid in the abdomen. The stomach, duodenum, gallbladder and liver were normal. 
Behind the stomach a large mass was felt in the pancreas. It was fixed, stony 
hard and nodular and was thought to be a carcinoma of the body of the pancreas, 
with obstruction to the thoracic duct. A cholecystogastrostomy was done to avoid 
the possibility of obstructive jaundice later. 
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Postoperative convalescence was not remarkable, and the patient was discharged 
on June 1. She died on Aug. 23 of cachexia due to cancer, although she was 
completely relieved of pain and there was no jaundice up to the time of death. 


Case 3.—T. R., a French-Canadian painter, aged 50, was admitted on July 20, 
1926, complaining of pain in the stomach and chronic constipation. Symptoms A 
began six months previously with pain in the back, which soon shifted to the upper t ih 
part of the abdomen and often radiated to the right shoulder and the hips. The : ‘ 
pain was worse at night, was increased by food and was never relieved by soda. Bi 
The patient had lost 60 pounds (27.2 Kg.) during the present illness. am 

Examination showed a pale, very ill, cachectic man. There was a tender mass H 
the size of an orange just above the umbilicus, and an area of tenderness was 
present in the left lower quadrant of the abdomen. The blood pressure was 
145 systolic and 90 diastolic; the temperature, 98 F.; the pulse rate, 68, and the f 
respiratory rate, 18. The leukocytes numbered 8,800, with 61 per cent polymorpho- 
nuclears, and the erythrocytes, 4,400,000; the hemoglobin content was 70 per cent. 
The urine was normal. The reaction to the benzidine test of the stool was 
+-+-++. Roentgen examination showed distortion of the duodenum suggesting 
enlargement of the pancreas. The Graham test showed slight evidence of chronic 
cholecystitis. A barium sulphate enema revealed no abnormalities. Pyelograms 
showed an extrarenal tumor. The clinical diagnosis was carcinoma of the pancreas 
or pancreatic cyst. : 

Exploratory laparotomy was performed on August 23 by Dr. Coller, and the 
following observations were made: A large mass was felt posterior to the stomach 
which pushed the stomach forward. The liver, gallbladder, stomach and intestines ‘ 
were normal. The body of the pancreas was completely involved by the mass, ‘ 
which was apparently a carcinoma. It was so extensive that no ‘attempt was made 
to remove it. There were no metastases except one palpable gland in the lower 
part of the abdomen. 

Postoperative convalescence was uneventful, and the patient was discharged 
from the hospital on September 7. 



























Case 4.—S. W., Polish factory worker, aged 49, was admitted on Aug. 20, 
1926, complaining of pain in the right upper quadrant of the abdomen and in the 
back. Symptoms began two months before his entry, with the gradual onset of : 
abdominal pain which rapidly became more severe and constant. It was much worse 4 
at night but did not seem to be related to meals or to food. Nothing that he d 
had tried for its relief was successful. He had lost 12 pounds (5.4 Kg.). 

Examination showed a poorly nourished, pale man in considerable pain. There 
was dilatation of the superficial veins of the abdomen, and a palpable mass, possibly 
the liver, was felt in the right upper quadrant. There was marked tenderness 
in the region of this mass with moderate right costovertebral tenderness. The 
blood pressure was 142 systolic and 88 diastolic. The temperature was 99 F.; 
the pulse rate, 99, and the respiratory rate, 20. The urine showed albumin and 
a few casts. Examination of the blood revealed: leukocytes, 7,600, with 82 per 
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cent polymorphonuclears ; erythrocytes, 4,400,000, and hemoglobin, 85 per cent. The i) 
roentgen examination revealed the following: The barium sulphate enema revealed he t 
no abnormalities, and the films of the gastro-intestinal tract showed slight deformity : Ay 


of the duodenal bulb on the side of the greater curvature, but the conclusions were 
indeterminate. The Graham test showed a gallbladder which functioned normally. 
The clinical diagnosis was carcinoma of the stomach, chronic cholecystitis or 
carcinoma of the hepatic flexure. 

Exploratory laparotomy was performed on August 25 by Dr. Cabot, who made ae 
the following notes: The gallbladder was found somewhat thickened and adherent. eB, 
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The liver was full of carcinomatous nodules, clearly metastatic. The stomach, 
intestines and colon were normal. The pancreas seemed infiltrated, particularly 
at its splenic end, and it seemed probable that the lesion was primarily a cancer 
of the pancreas with metastases to the liver. 

Microscopic examination of the biopsy specimen showed diffuse adenocarcinoma. 

Postoperative convalescence was uneventful, and the patient was discharged 
from the hospital on September 8. He died in November, jaundice having 
developed before death. 


Case 5.—F. L., an American laborer, aged 69, was admitted on Feb. 9, 1927, 
complaining of attacks of colicky midepigastric pain and constipation. The attacks 
usually lasted for from one to two hours, causing the patient to double up. They 
were unrelated to food. There was no history of associated nausea or vomiting. 
There had been considerable loss of weight, but the patient did not know how 
much. 

Examination showed an elderly, poorly nourished man with his knees drawn up, 
writhing in pain. There was considerable sclerosis of the peripheral arteries. 
The blood pressure was 122 systolic and 98 diastolic; there was dilatation of the 
superficial veins of the abdomen; muscle spasm and tenderness were present in 
the right upper quadrant, and there was moderate generalized abdominal tenderness. 
The temperature was 98 F.; the pulse rate, 80, and the respiratory rate, 20. The 
urine was normal. The Wassermann test of the blood was negative. The leukocyte 
count was 4,500, with 74 per cent polymorphonuclears; the erythrocyte count, 
3,500,000, and the hemoglobin content, 65 per cent. The guaiac test of the stool 
gave negative results. Roentgen studies of the stomach showed hyperperistalsis 
and constant deformity at the pyloric ring with 50 per cent retention in six hours. 
The impression was that a surgical lesion was obstructing the pylorus. The barium 
enema showed no abnormalities. The clinical diagnosis was carcinoma of the 
pylorus. 

Operation was performed on February 15 by Dr. Cabot, whose observations 
follow: There was free fluid in the abdomen, with dilated veins suggesting portal 
obstruction. At a point apparently beyond the pylorus the stomach was obstructed 
by a mass which appeared to be behind the stomach and in relation to the pancreas. 
The gallbladder was slightly distended and tense. The liver was free from 
metastases. There was a soft mass 2 inches (5.08 cm.) in diameter in the mesentery 
of the transverse colon. Removal seemed impossible. A posterior gastro-enteros- 
tomy was therefore done and the gallbladder drained to anticipate the possibility 
of future obstruction of the biliary tract. 

Postoperative convalescence was satisfactory, and on March 7 the patient was 
discharged from the hospital. He died at home one month later. 


Case 6.—J. W., an American nightwatchman, aged 63, was admitted on Dec. 16, 
1927, complaining of epigastric distress of six months’ duration. At first he had 
noticed a dull ache or heavy sensation in the epigastrium, which was made worse 
by food. In addition, there had been extreme tenderness over the entire abdomen 
so that at times he could not bear the pressure of his clothing. There had also 
been severe constipation with occasional periods of diarrhea and some difficulty 
in swallowing. The patient had lost 9 pounds (4.1 Kg.). 

Examination revealed marked emaciation, dilatation of the superficial veins over 
the lower part of the abdomen and tenderness over the right half of the abdomen 
particularly marked in the right upper quadrant. There was slight muscle spasm 
but no palpable mass. The blood pressure was 130 systolic and 80 diastolic. The 
temperature was 99 F.; the pulse rate, 90, and the respiratory rate, 20. The 
laboratory studies showed normal urine, a leukocyte count of 9,100 and a hemoglobin 
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content of 78 per cent. Roentgen examination of the stomach showed hyper- 
peristalsis. There was great dilatation of the duodenal bulb but no evidence of 
ulcer. The intestines were otherwise normal. The entire colon was dilated, but 
there was no evidence of.a pathologic condition. There was spina bifida occulta. 
The clinical diagnosis was chronic duodenal ileus, of unknown cause (cancer?). 

Laparotomy was performed on December 27 by Dr. Cabot, who made the 
following notes: The stomach was not abnormal. The duodenum showed great 
distention practically throughout. The gastrohepatic omentum showed some 
enlarged, hard glands. Below this the pancreas appeared to be abnormally hard 
and was felt in the neighborhood of the ligament of Treitz, where it might possibly 
have caused obstruction. The large intestine showed abnormal distention, but 
examination failed to show any abnormality other than that a fair amount of 
intestinal contents was unevacuated. The gallbladder was moderately distended 
and free from adhesions and showed no evidence of inherent abnormality. There 
seemed to be no clear indication for gastro-enterostomy. The gallbladder was 
anastomosed to the first portion of the duodenum, to which it came without 
difficulty. 

The postoperative course was fair. The appetite was poor, and there were 
troublesome pains due to gas. The patient was discharged from the hospital on 
Jan. 14, 1928, and died on February 22. 


Case 7.—E. H., an American housewife, aged 41, was admitted on April 11, 
1928, complaining of pain in the stomach. Symptoms began three weeks before 
her admission to the hospital, with an attack of sharp, knifelike pain in the epi- 
gastrium. The pain radiated to the back and up the spine and localized between 
the shoulder blades. There were repeated attacks with accompanying nausea and 
vomiting. Later the pain became constant. There had been increasing constipation 
after the onset of the other symptoms. The patient had lost 10 pounds (4.5 Kg.). 

Examination revealed an emaciated woman who appeared to be elderly. There 
was a large tumor in the midline of the upper part of the abdomen; it was 
globular in outline and extended from just below the xiphoid to one fingerbreadth 
below the umbilicus. The mass had a diameter of 12 cm. and was firm; the surface 
was smooth. The mass seemed to be attached to the underlying structures. It 
was slightly tender to palpation. The blood pressure was 130 systolic and 84 
diastolic ; the temperature, 98.6 F.; the respiratory rate, 20, and the pulse rate, 90. 
The laboratory studies showed normal urine, a leukocyte count of 6,700, an erythro- 
cyte count of 3,080,000, a hemoglobin content of 58 per cent and a negative Kahn 
test of the blood. The Graham test by roentgen rays showed normal visualization 
of the gallbladder, with normal emptying after a meal of fat. The clinical diag- 
nosis was solid tumor or cyst of the pancreas. Exploratory laparotomy was 
performed on April 14 by Dr. Cabot, whose observations follow: The tumor was 
found to lie behind the stomach, which was in no way involved. It was clearly 
of the pancreas and was very hard, showing no evidence of cystic qualities in 
any part. There was no evidence of obstruction of the biliary passages, and the 
gallbladder appeared to be normal. There were a reasonably large number of glands 
in the neighborhood, apparently involved; one of them lying in the transverse 
mesocolon was removed for pathologic examination. 

Microscopic examination of the biopsy specimen by Dr. C. V. Weller showed 
a rapidly growing metastatic medullary carcinoma of a lymph node; there were 
many mitotic figures. 

Postoperative convalescence was not very satisfactory; there was considerable 
leakage of ascitic fluid from the wound, and the patient’s condition gradually 
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became worse. She was discharged from the hospital on April 27 and died at 
home one month later. 


Case 8.—C. N.. a Swedish machinist, aged 60, was admitted on April 14, 1930, 
complaining of stomach trouble. The symptoms began four months prior to admis- 
sion, with loss of appetite and malaise. This was soon followed by epigastric 
distress and eructations of gas. The patient vomited about once a day and was 
relieved by gastric lavages and by alkalis. There was then a period of several 
weeks of comparative freedom from pain until three weeks before admission, when 
the pain recurred with increased severity but without vomiting. On admission the 
patient was suffering from severe epigastric pain and gas. He had lost 30 pounds 
(13.6 Kg.). 

Physical examination revealed moderate abdominal distention with visible 
peristalsis but no masses. The blood pressure was 130 systolic and 94 diastolic; 
the temperature, 99 F.; the respiratory rate, 20, and the pulse rate, 80. The urine 
was normal. The Kahn test of the blood was negative. The leukocyte count 
was 7,700, with 79 per cent polymorphonuclears; the erythrocyte count, 5,060,000, 
and the hemoglobin content, 82 per cent. Examination of the stool revealed a 
+ + + + reaction to the benzidine test. Roentgen studies revealed a large dilated 
stomach with gigantic peristaltic waves; 70 per cent retention at four hours, 50 
per cent retention at twenty-four hours, and marked retention at forty-eight hours, 
and an obstructive lesion at the pyloric end of the stomach of surgical importance. 
The clinical diagnosis was pyloric obstruction, probably benign. 

Operation was performed by Dr. Cabot on April 23, and his operative note 
follows: Examination of the stomach showed no discoverable abnormality other 
than great hypertrophy. The pylorus appeared to be dilated. On the posterior 
wall of the second portion of the duodenum was a hard, nodular mass apparently 
implanted in the wall. This seemed to be intimately connected with a tumor 
which occupied the greater part of the pancreas except the head. There was 
slight dilatation of the gallbladder. A gland was removed from the region for 
diagnosis, and .a posterior gastro-enterostomy was performed to relieve the 
obstruction in the second portion of the duodenum. 

Microscopic examination of the biopsy specimen by Dr. A. S. Warthin showed 
only chronic lymphadenitis. 

The postoperative course was satisfactory, and the patient was discharged from 
the hospital on May 8 He returned to the clinic on November 19, complaining of 
great weakness, pain in the epigastrium, poor appetite and constipation. His 
symptoms. had been much relieved following the operation until October 1930. 
After that he lost considerable weight; there was a large mass in the epigastrium, 
and the edge of the liver was 5 fingerbreadths below the margin of the ribs. He 
died on Feb. 22, 1931, in a condition of extreme emaciation. Jaundice had 
developed two months before death. 


Case 9.—N. S., a German barber aged 40, was referred to the radiotherapy 
department of the University Hospital on Aug. 28, 1930, for postoperative treat- 
ment. Symptoms had begun three months previously with slight pain in the right 
lower quadrant of the abdomen which lasted for three days and then disappeared. 
Since the onset there had been repeated attacks of pain in this region. One 
month prior to entry the patient experienced a severe, cramping pain in the right 
lower quadrant. It continued for two days, a mass appearing in the abdomen 
while the pain continued. 

A diagnosis of appendicitis was made, and operation was performed on July 25 
in a neighboring hospital. The surgeon who performed the operation stated that 
a tumor the size of an orange presented through the gastrocolic omentum and 











RANSOM—CARCINOMA OF PANCREAS 601 
seemed to take origin from the body of the pancreas. The tumor was cystic, the 
fluid contents being bloody. It was evacuated, and marsupialization was done, a 
drainage tube being inserted. No metastases were found. A biopsy specimen of 
the tumor examined by Dr. A. S. Warthin showed that it was an undifferentiated 
medullary carcinoma. 

Physical examination showed a fairly recent scar left by a right rectus incision. 
There was a nontender, slightly irregular, slightly movable mass about the size 
of a large grapefruit at or just above the umbilicus. Near the lower end of 
the surgical scar a draining sinus extended into the tumor. From it there was a 
small amount of seropurulent discharge. The temperature was 99.2 F.; the pulse 
rate, 88, and the respiratory rate, 20. The laboratory studies revealed normal 
urine except for many hyaline casts, a negative Kahn test of the blood, a leukocyte 
count of 9,200 and a hemoglobin content of 79 per cent. The results of roentgen 
examination were as follows: The Graham test showed a normally functioning 
gallbladder. There was distortion of the second portion of the duodenum suggesting 
enlargement of the pancreas. 

The patient was given roentgen treatments as an outpatient. He died on 
Feb. 8, 1932, of cachexia due to cancer. 


Case 10.—M. C., a Canadian housewife, aged 69, was admitted on Nov. 3, 1930, 
complaining of pain in the right side of the abdomen. Symptoms had begun sud- 
denly four weeks previously with pain in both the right upper and the right lower 
quadrant, radiating to the right costovertebral angle. Occasionally the pain 
radiated to the left upper quadrant and the left costovertebral angle. At first the 
pain was sharp, but it had gradually become dull and constant. There were 
gaseous eructations, the appetite was poor, and there was occasional nausea with 
vomiting. There had been chronic constipation for many years and this had 
become worse with the onset of the present trouble. The patient had lost 35 
pounds (15.9 Kg.). 

Physical examination revealed an elderly woman showing considerable evidence 
of loss of weight. There was tenderness in the right upper and right lower 
quadrants but no palpable mass. The blood pressure was 216 systolic and 120 
diastolic; the temperature, 99 F.; the pulse rate, 100, and the respiratory rate, 22. 
The urine was normal except for a + reaction for albumin. The Kahn test 
of the blood was negative; the nonprotein nitrogen content was 31 mg. per hundred 
cubic centimeters; the leukocyte count was 8,900, with 65 per cent polymorpho- 
nuclears ; the erythrocyte count, 3,670,000, and the hemoglobin content, 70 per cent. 
Examination of the stool revealed a + reaction to the benzidine test. Roentgen 
studies were made in another hospital shortly before admission and gave negative 
results except for slight flattening of the cecum. Roentgenograms of the gastro- 
intestinal tract made at this hospital gave entirely negative results, the barium 
enema showed nothing abnormal and the Graham test was unsatisfactory. 

On November 3 the patient was transferred from the medical to the surgical 
department for an exploratory laparotomy, the clinical diagnosis being carcinoma 
of the colon. Bronchopneumonia developed, and the patient died on November 8. 
Necropsy performed by Dr. Bugher on that day showed primary adenocarcinoma 
of the body of the pancreas, bilateral acute confluent lobular fibrinopurulent 
pneumonia and terminal cardiac failure. 


Case 11.—W. D., an unemployed American man, aged 63, was admitted on 
Dec. 15, 1930, complaining of pain in the abdomen and increasing constipation. 
The symptoms had begun eight months previously with an attack of severe colicky 
pain about the umbilicus. The pain was excruciating and recurred daily without 
relation to meals and unaccompanied by nausea or vomiting. It often radiated 
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around the right flank to the back and sometimes down the right leg. The 
attacks lasted from a few minutes to half an hour, and the pains seemed to be 
worse when constipation was most marked. There had been a loss of 30 pounds 
(13.6 Kg.) in eight months, with corresponding weakness. The patient had been 
troubled for several years with increasing constipation. 

Physical examination showed a fairly well preserved elderly man. The abdomen 
was distended, the edge of the liver was palpable and a mass the size of an 
orange was present in the midepigastric region. The mass was moderately tender. 
There was considerable sclerosis of the peripheral arteries; the blood pressure 
was 158 systolic and 92 diastolic; the temperature, 99 F.; the pulse rate, 92, and 
the respiratory rate, 20. The urine was normal, with the gravity as determined 
by the concentration test up to 1.026; the excretion of phenolsulphonphthalein was 
65 per cent in two hours. The Kahn test of the blood was negative. The blood 
sugar during fasting was 103 mg., and the nonprotein nitrogen, 33 mg. per hundred 
cubic centimeters; the bilirubin was 3 mg. per thousand cubic centimeters. The 
leukocyte count was 9,000, with 66 per cent polymorphonuclears; the erythrocyte 
count, 4,000,000, and the hemoglobin content, 74 per cent. The electrocardiogram 
showed slight left ventricular preponderance. Roentgen studies revealed a steer- 
horn stomach; the second portion of the duodenum showed a tendency to looping, 
with a constant pattern noticed on all the films such as is sometimes seen in 
enlargement of the head of the pancreas. The barium enema revealed no evidence 
of an organic pathologic condition or other abnormality. A clinical diagnosis of 
carcinoma of the colon was made. 

The patient’s general condition was too poor to permit an exploratory laparo- 
tomy. He died on March 20, 1931. Autopsy was performed by Dr. C. V. Weller 
on March 21. He found primary scirrhous carcinoma of the tail of the pancreas ; 
metastases in the liver, suprarenals, retroperitoneal lymph nodes, sternum and 


vertebrae, with infiltration of the spinal nerves; pulmonary embolism, and multiple 
infarcts of the spleen. 


Case 12.—C. S., an American railroad man, aged 50, was admitted on Jan. 26, 
1931, complaining of boring epigastric pain. His symptoms had begun five months 
previously, with gaseous eructations and a sour taste in the mouth, followed by 
the development of the midepigastric pain, which was constantly present but worse 
after eating. There was slight relief from milk or soda. The patent’s appetite 
was good, but he was afraid to eat. There had been increasing constipation over 
the past few years. He did not complain of nausea or vomiting. He had lost 
35 pounds (15.9 Kg.). 

Examination showed a slightly undernourished, worried, middle-aged man. 
There was exquisite tenderness in the epigastrium and the right upper quadrant, 
accompanied by slight muscle spasm but no palpable mass. The blood pressure 
was 115 systolic and 70 diastolic; the temperature, 99; the pulse rate, 80, and the 
respiratory rate, 20. The urine was normal. The leukocyte count was 8,100, with 
60 per cent polymorphonuclears; the erythrocyte count, 4,540,000, and the hemo- 
globin content, 80 per cent. The Kahn test of the blood was negative. The guaiac 
test of the stool gave negative results. Roentgenologic examination showed a 
defect in the prepyloric region (neoplasm or ulcer?). The Graham test showed 
nonvisualization of the gallbladder. The clinical diagnosis was carcinoma of the 
stomach or carcinoma of the pancreas. 

Operation was performed by Dr. Ransom on February 9, and his note was as 
follows: The gallbladder was slightly distended; there was a small amount of 
free fluid in the abdomen, and the stomach, duodenum and liver were normal. 
There was an irregular hard, nodular mass behind the stomach and in the pancreas, 
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undoubtedly carcinoma. This extended to the left, involving the tail of the organ. 
A biopsy was not thought feasible, and cholecystogastrostomy was done to antici- 
pate the possibility of obstruction of the biliary tract. 

The postoperative course was rather stormy; there were considerable nausea 
and vomiting for the first week, and this was followed by bronchopneumonia on 
the right side from which the patient recovered satisfactorily. He was discharged 
on February 26 and placed on a Sippy diet. The pathologic report on a bit of 
the gallbladder removed at the time of operation showed that the wall of the 
gallbladder was normal. Following the patient’s discharge from the hospital he 
was given several treatments with high voltage roentgen rays and was last seen 
on April 10, at which time there was marked epigastric pain as well as marked 
loss in weight and general deterioration. 


Case 13.—J. S., a Canadian factory worker, aged 62, was admitted on Feb. 27, 
1932, complaining of constipation, gas and pain in the upper part of the abdomen 
and the lower part of the back. His symptoms had begun one year before, although 
there had been trouble from constipation for about eight years. During the pre- 
ceding year there had been a steady loss of approximately 25 pounds (11.4 Kg.). 
There had been considerable anorexia during this year. For the three months 
prior to entry, there had been a constant dull pain in the lower part of the abdo- 
men. Later this had become sharp and shooting and had radiated through to the 
back. These sharp, colicky pains ordinarily lasted for several hours, but the 
constant abdominal distress never disappeared. The colicky pains were often 
relieved by bowel movements. 

Physical examination showed an elderly emaciated man, appearing quite ill. 
The abdominal examination gave negative results. The blood pressure was 180 
systolic and 20 diastolic; the temperature, 98.6 F.; the pulse rate, 92, and the 
respiratory rate, 24. Laboratory examinations revealed normal urine, a negative 
Kahn test of the blood, a leukocyte count of 5,300 and a hemoglobin content of 
76 per cent. Roentgen examination showed an obstructing lesion of the ascending 
colon. A preoperative diagnosis of carcinoma of the ascending colon was made. 

Dr. Coller operated on February 29 and made the following notes: The bedy 
of the pancreas was 8 cm. in width and hard and thickened. The condition seemed 
to be characteristic of carcinoma. The right lobe of the liver was studded with 
carcinomatous nodules. A nodule was present in the wall of the hepatic flexure; 
there was one nodule in the abdominal wall, and still others were present in the 
transverse mesocolon. There was not enough obstruction to the colon to warrant 
colostomy. 

The microscopic examination of the biopsy specimen was reported on as fol- 
lows: The bit of tissue (mesentery?) showed infiltration by adenocarcinoma. 
The carcinoma occurred in the form of small nests lined by high columnar epithe- 
lium and showed a fair degree of differentiation. 

Postoperative convalescence was satisfactory, and the patient was discharged 
to the Convalescent Hospital on March 8 and was subsequently discharged to his 
home. He died on April 17. 


Case 14.—G. S., a Scotch farmer, aged 65, was admitted on June 17, 1932, 
complaining of a lump in the abdomen. Symptoms had begun three months pre- 
viously with pain in the lower part of the abdomen and constipation. Six weeks 
before entry he had noted a mass in the epigastrium. There was considerable 
nausea but no vomiting. The pain was dull, aching and almost constant. The 
patient had lost 30 pounds (13.6 Kg.). 

Examination revealed an anemic, undernourished elderly man not acutely ill. 
There was a palpable mass 7.5 by 5 cm. in the region of the umbilicus and extend- 
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ing upward from 3 to 4 cm. The mass was firm to palpation, quite tender and 
firmly fixed. No muscle spasm was present. The blood pressure was 135 systolic 
and 90 diastolic; the temperature, 98 F.; the pulse rate, 88, and the respiratory 
rate, 20. The laboratory studies revealed normal urine; a negative Kahn test of 
the blood; a leukocyte count of 4,000, and a hemoglobin content of 75 per cent. 
Roentgen examination after a barium enema revealed nothing abnormal. Roent- 
genograms of the gastro-intestinal tract gave negative results except for evidence 
of an extra-alimentary mass circumscribed by the third portion of the duodenum, 
probably a malignant cyst of the tail of the pancreas. A clinical diagnosis of 
cancer of the pancreas was made. 

Dr. Coller performed an operation on June 18 and made the following observa- 
tions: The entire body of the pancreas was the site of a carcinoma which was 
about 7 cm. in width, involving the entire pancreas except the head. It was firm, 
nodular and fixed. The right lobe of the liver contained several metastatic 
nodules varying from 1 to 5 cm. in diameter. The gallbladder was somewhat 
enlarged. Several lymph nodes along the border of the gastrohepatic omentum 
were enlarged. The common duct was not enlarged. 

A biopsy specimen taken from the liver was reported as being medullary car- 
cinoma; there was nothing in the specimen to show whether the condition was 
primary in the liver or metastatic. 

The postoperative course was uneventful, and the patient was discharged from 
the hospital on June 27. He died on August 2. Jaundice had developed a short 
time prior to his death. 


Case 15.—E. C., an American railroad clerk, aged 56, was admitted on May 
24, 1933, complaining of pain in the abdomen, chest, shoulder blades and legs. The 
symptoms had begun two years previously with pain of a throbbing type in the 
lower extremities, for which morphine had been required ever since. The abdom- 
inal pain began one year before entry and at first was sharp and shooting, later 
becoming constant, dull and throbbing. It often radiated to the back and shoulders. 
The patient complained of shortness of breath, gas and constipation. The pain 
was especially severe at night, so as seriously to interfere with sleep. The patient 
believed that there had been a slight loss of weight, but he was not clear as to 
the exact amount. 

Physical examination showed a middle-aged man suffering from agonizing 
abdominal pain. The abdominal examination gave normal results. The blood 
pressure was 190 systolic and 100 diastolic; the temperature, 99 F.; the pulse rate, 
80, and the respiratory rate, 20. The urine contained sugar (+). The Kahn test 
of the blood was negative. The leukocyte count was 9,600, with 72 per cent poly- 
morphonuclears; the erythrocyte count, 3,000,000, and the hemoglobin content, 64 
per cent. Examination of the stool revealed a +--+ reaction to the benzidine test. 
Roentgen examination showed a definite intrinsic lesion of the proximal portion 
of the duodenum with partial obstruction, the exact nature of which could not be 
determined. The clinical diagnosis was duodenal neoplasm with obstruction. 

Operation was performed by Dr. Potter on June 10, who made these observa- 
tions: The liver was small and normal. The gallbladder was small and con- 
tracted and contained stones. In the second portion of the duodenum was a nodular 
mass situated posteriorly which on careful exploration by incision of the peri- 
toneum over the retroperitoneal part of the duodenum seemed to be primarily in 
the pancreas. The mass was from 8 to 10 cm. in diameter, with extension upward 
into the regional lymph nodes and encroachment on the duodenum. There was 
mild dilatation above this mass but no evidence of obstruction of the biliary system. 
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No palliative procedure was thought advisable. A small bit of the pancreas in 
the neighborhood of the tumor was removed for biopsy. 
The microscopic report on the biopsy specimen was adenocarcinoma, apparently 
early. . 
The postoperative course was uneventful. There was much less pain after 
operation than the patient had had previously. He was discharged from the hos- 
pital on June 22. In a letter dated March 6, 1934, he stated that he felt con- 
siderably better for a few weeks after returning home, but that the pain had 
increased in severity, being present in the back, arms, legs and abdomen. 


Case 16.—I. H., an American housewife, aged 66, was admitted on Aug. 9, 
1933, complaining of attacks of sharp epigastric pain and constipation. Symptoms 
had begun six months previously with attacks of pain in the right upper quadrant 
occurring every night and lasting from three to six hours; they were associated 
with nausea but no vomiting. There was residual soreness with dull, constant 
pain between attacks. The pain often radiated to the back and gradually involved 
both the left upper and the left lower quadrant. The appetite had been poor, and 
there was troublesome constipation. There had been a loss of 20 pounds (9 Kg.). 

Physical examination showed a moderately obese middle-aged woman, obviously 
in severe pain. The abdominal examination showed epigastric tenderness extending 
into the left upper quadrant but no mass or muscle spasm. The blood pressure 
was 148 systolic and 94 diastolic; the temperature, 99 F.; the pulse rate, 88, and 
the respiratory rate, 20. The laboratory studies revealed normal urine, a negative 
Kahn test of the blood; a leukocyte count of 12,600, with 67 per cent polymorpho- 
nuclears; an erythrocyte count of 4,350,000, and a hemoglobin content of 80 per 
cent. Examination of the stool gave negative results. An electrocardiogram gave 
negative results on two occasions. Roentgen examination showed hypertrophic 
arthritis of the spine; the Graham test showed a large, normal gallbladder empty- 
ing after a meal of fat and giving no evidence of stone. Roentgenograms of the 
gastro-intestinal tract and examination after a barium enema showed no positive 
organic lesion of the colon and no lesion of the upper alimentary tract. There 
was no evidence of renal calculi. The clinical diagnosis was carcinoma of the 
body of the pancreas or gallstones. 

Operation was performed on September 15 by Dr. Ransom, who made the 
following notes: The gallbladder was slightly distended. In the body of the 
pancreas a large hard, fixed nodular mass was felt. The common duct was entirely 
normal. There were no metastases. The liver was normal. A _ cholecystogas- 
trostomy was done to anticipate future obstruction of the biliary tract. 

The postoperative course was uneventful, and the abdominal pain practically 
disappeared. The patient was discharged from the hospital on October 4. A 
follow-up note dated March 9, 1934, stated that the pain had returned with 
increased severity; it was greatly aggravated by bowel movements. 


SUMMARY 


Sixteen cases of carcinoma of the body or tail of the pancreas verified 
by operation or necropsy have been reviewed. 

The incidence regarding age and sex is similar to that reported for 
carcinoma of the pancreas in general. The average age of the patients 
in this group was 57 years, and there were approximately twice as many 
men as women. 
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The symptomatology is characterized by severe pain, frequently 
occurring in crises, rapid and extreme emaciation and complete absence 
of jaundice. 


"An abdominal tumor was palpable in exactly one half of the cases. 

Laboratory studies were of little assistance in arriving at a correct 
diagnosis. 

Roentgen studies suggested the diagnosis in one fourth of the cases. 

Clinically carcinoma of the body of the pancreas was mistaken for 
carcinoma of the colon more frequently than for any other single 
condition. 

The average duration of life following operation was four and 
seven-tenths months, or ten and two-tenths months from the time symp- 
toms were first noticed. 

Various forms of surgical operation frequently afforded temporary 
relief from symptoms, but pain generally recurred before the time of 
death. 
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Much has been written regarding slipping of the proximal femoral 
epiphysis or the so-called epiphysiolysis. The literature in the main 
consists of case reports and deals with diagnostic or etiologic criteria 
rather than with treatment. 

The therapeutic maneuvers which are recommended are designed 
essentially to realine the femoral head by either conservative or operative 
methods and to encourage its union to the neck by immobilization or 
rest.« Unfortunately, inadequate follow-up histories are given in many 
of the cases reported, so that the reader is often unable to determine 
the value of the methods suggested. Despite the experience which was 
derived from the treatment of over 147 patients and which was reported 
in recent periodicals, there is still no unanimity of opinion regarding the 
most effective method of correction. 

This study is prompted by a desire to determine the end-results of 
cases in which the patients were treated for this condition by various 
accepted methods and observed over a period of years. It seems partic- 
ularly appropriate for the roentgenologist, as an unbiased agent, to do 
this, since his department is the medium in which most of the cases cir- 
culate and in which comparison of the various methods employed is 
possible. The roentgenogram follows the lesion from its inception to its 
termination. 

In the pursuit of any activity there comes a time when it seems 
advisable to pause and take inventory. What is the objective? By what 
means does one seek to attain it? What has one accomplished? In the 
disease in question the time seems propitious for this self-examination. 
It is only in this manner and by this method that one can profit by one’s 
failures, sharpen one’s surgical judgment and improve one’s technic. 
Stated differently, the proposition is: Given a disease with a known 
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deformity and given a method or methods for its correction, the end- 
results justify the means employed. The consideration of methods is 
the purpose of this communication, and the justification of the methods 
will be obvious from the data submitted. 


REVIEW OF THE LITERATURE 


Wilson ' reported the cases of 7 patients with epiphysiolysis treated 
at the Massachusetts General Hospital by surgical realinement of the 
head. Of this number, 2 patients had slight slipping and 5 had marked 
slipping ; in 3 of the latter the bones had previously united in malposition. 
Wilson secured good operative results, with the exception of a slight 
limitation of flexion and shortening of the extremity varying from % 
to 1 inch (0.6 to 2.5 cm.). 

Key’s? excellent summary of the subject includes reports on 24 
patients. Good results were obtained in the cases of 2 untreated adult 
patients and of 4 children for whom casts or braces were employed. 
There were poor results in 7 cases in which manipulation was used 
and in 1 case in which surgical realinement of the head was employed ; 
in this eighth case an ankylosing arthritis followed the treatment. The 
9 other cases were not followed up for end-results. Five cases were in 
older persons who were operated on for the correction of coxa vara 
deformities, and it is of interest to note that 1 of these patients died 
of infection. 

3alensweig * reported 18 cases, in 2 of which the process was bilateral. 
Six patients showed slight slipping, and the remaining 14, marked 
slipping. Three patients with slight slipping were followed up for 
end-results. One untreated patient and 1 patient treated by immobiliza- 
tion in a cast had an excellent result, and 1 patient treated by manipula- 
tion had a fair result. Ten patients with marked slipping were followed 
up. For 8, manipulation had been used ; a bad result followed in 6 cases, 
a fair result in 1 case and an excellent result in 1 acute case. In the 
remaining 2 cases operations were performed ; in 1 a bad result followed 
the removal of a wedge from the epiphyseal line, and in the other the 
end-result was fair, but the type of operation was not stated. 

Bernstein and Arens * reported 6 cases, in 2 of which the condition 
was bilateral. Of the 3 cases followed up, a fair result was obtained 


1. Wilson, P. D.: Displacement of Upper Epiphysis of Femur Treated by 
Open Reduction, J. A. M. A. 83:1749 (Nov. 29) 1924. 

2. Key, J. A.: Epiphyseal Coxa Vara or Displacement of Capital Epiphysis 
of Femur in Adolescence, J. Bone & Joint Surg. 8:53 (Jan.) 1926. 

3. Balensweig, L.: Femoral Osteochondritis of Adolescence and Sequelae, 
Epiphyseal Separation of Hip, Surg., Gynec. & Obst. 43:604 (Nov.) 1926. 

4. Bernstein, M. A., and Arens, R. A.: Epiphyseolysis, Radiology 9:497 
(Dec.) 1927. 
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in 2 cases in which the patient was not treated, and a good result in an 
acute case in which manipulation with replacement had been resorted 
to within two days of the onset. 

Smith * reported 2 cases of bilateral slipping in which the patient 
was treated by manipulation with good results. 

Badgley * reported 27 cases, in 5 of which the slipping was lateral. 
Of 19 cases in which manipulation was employed, there were good 
results in 9, fair results in 1 and poor results in 9. Subsequently in 
5 of these cases in which the results were unsatisfactory surgical 
relinement of the head was resorted to. Nonunion resulted in 2 cases, 
fibrous ankylosis in good position in 1 case and fibrous ankylosis in 
poor position in another case; the period of observation of the fifth 
case was too short to enable one to estimate the end-result. In the 2 
remaining cases a Whitman reconstruction operation was performed. 
in 1 the result was favorable ; in the other ankylosis of the hip developed. 

Willis * gave the end-results for 12 of his 15 patients. He employed 
casts in 6 cases, with satisfactory results, but he failed to mention the 
instances of manipulation prior to their use. He employed braces in 3 
cases, with fair results in 2 and failure in 1, in which a subsequent 
oblique osteotomy of the neck of the femur resulted poorly. In the 
1 case in which he employed manipulation successfully the patient 
showed secondary arthritic changes within a short time. Willis 
obtained good results in 4 cases in which operation was resorted to; in 1 
case previous manipulation had failed to help. Unfortunately, he did 
not state the type of operation performed. 

In his article on injuries about the hip joint Johnson * presented 
roentgenograms taken in a case of acute traumatic separation in which 
the defect was slightly overcorrected by traction and abduction but 
in which there was perfect function within three months. 

Jahss® successfully treated 3 patients by a new method of non- 
surgical reduction. He converted the condition into one of acute fracture 
by forceful manipulation; this procedure was followed by immobiliza- 
tion in plaster casts. He*® obtained good results later in the preslipping 


5. Smith, M. K.: Epiphyseal Coxa Vara, Am. J. Surg. $:387 (Oct.) 1928. 

6. Badgley, C. E.: Displacement of Upper Femoral Epiphysis: Summary of 
Twenty-Seven Studied Cases, J. A. M. A. 92:355 (Feb. 2) 1929. 

7. Willis, T. A.: The Slipping Femoral Epiphysis, J. Bone & Joint Surg. 
11:779 (Oct.) 1929. 

8. Johnson, H. F.: Unusual Bony Injuries About the Hip Joint, Surg., 
Gynec. & Obst. 49:630 (Nov.) 1929. 

9. Jahss, S. A.: Displacement of the Upper Epiphysis of the Femur (Adoles- 
cent Coxa Vara): Treated by Closed Reduction, J. Bone & Joint Surg. 13:856 
(Oct.) 1931. 

10. Jahss, S. A.: Slipping of the Upper Femoral Epiphysis: Treatment in 
the Pre-Slipping Stage, J. Bone & Joint Surg. 15:477 (April) 1933. 
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stage in 3 additional instances in which premature ossification was 
induced by impaction with the Cotton mallet. He* now employs 
impaction in all cases except when there is acute slipping, believing prob- 
ably correctly, that union of the epiphysis to the femoral neck by what- 
ever means is the primary consideration. 

Perkins '* reported a case of surgical realinement by the Wilson 
method which resulted in aseptic necrosis of the femoral neck. 

Ferguson and Howorth ** studied 70 cases. Improvement was noted 
in 3 cases of slight slipping in which no treatment was given and in 
12 cases of slight slipping in which the patient was treated with braces. 
Traction was used in 9 cases; 7 were too recent to enable one to 
determine the end-results, but in 2 cases in which the patient was 
treated several years previously the results were good. Although 
manipulation was employed in 21 cases, it failed to realine the head in 18. 
In the 3 cases in which it was successful the displacement was slight, 
and the reduction was accomplished within one month after the onset 
of the disease. Operation was performed in 18 cases. In 11 cases 
attempts to realine the head were made—in 5 by freeing the head 
at the epiphyseal line and in 6 by cuneiform osteotomy of the epiphyseal 
line. Of the cases followed up, in 3 there was anatomic but no functional 
improvement, and in 3 the condition was much worse. In all of the 
patients the condition was one of long standing, and several patients 
previously had had manipulations. A reconstruction operation was 
performed in 2 cases—in one after four attempts at reduction and one 
operation and in the other after an attempt to hold the head by a spike 
which penetrated the joint. No results are given. Secondary sub- 
trochanteric osteotomy for a stiff hip or a contracture was performed in 4 
cases. In 1 case in which drilling had been done, a good result was 
reported, with ossification at the epiphyseal line after three months. 
Ferguson and Howorth concluded that adequate rest for the hip is 
the most important factor in, obtaining a good result, particularly in 
cases of slight slipping. They stated that if the period before expected 
union is longer than six months drilling across the epiphyseal line will 
hasten union. In recent cases in which marked slipping has occurred 
manipulative reduction is recommended. In cases of chronic marked 


slipping surgical reduction or subtrochanteric osteotomy, after quiesence, 
is advised. 


11. Jahss, S. A.: Personal communication to the authors. 


12. Perkins, G.: Treatment of Adolescent Coxa Vara, Brit. M. J. 1:55 (Jan.) 
1932. 


13. Ferguson, A. B., and Howorth, M. B.: Slipping of the Upper Femoral 
Epiphysis: A Study of Seventy Cases, J. A. M. A. 97:1867 (Dec. 19) 1931, 
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Taylor ** reported 23 cases with the follow-up histories for 13 hips. 
Manipulation was used in 4 instances, with good results in 1, poor 
results in 2 and fibrous ankylosis in 1. In 1 case of surgical 
realinement function was good, but marked arthritic changes 


appeared. Transtrochanteric osteotomy was used in 6 cases of iif 
gradual slipping, with good results in 3 cases, fair results in 2 cases Bh 
and bad results in a case in which reslipping occurred owing to too By 


short a period of immobilization and in which a bifurcation operation 
was ultimately required. In 1 case the hip was immobilized for eighteen 
months with a good functional result but only fair anatomic alinement. 
Another patient under treatment for five weeks by gradual traction had 
good anatomic alinement with promising function. 


TsBLe 1.—Summary of the End-Results in 147 Cases Reported to Date 










End-Results 
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Taylor concluded that patients with this condition should be treated 
by manipulation and prolonged protection from weight bearing, the 
manipulation being best accomplished by prolonged extension of the 

limb on a frame. 

Wardle *® discussed treatment by gradual traction as opposed to 
rapid traction and reported good end-results in the cases of 3 patients f 
treated by this method. Two were cases of acute traumatic slipping 
of one month’s duration, and in the third the slipping was nontrau- 
matic and of eight weeks’ duration. Wardle treated his patients by trac- 
tion in a frame and bandaging in internal rotation, the opposite leg being 
used for countertraction. It took from eight weeks to three months : 
to accomplish the reduction, after which braces were applied for a 


~ 


14. Taylor, V. J. M.: Displacement of the Upper Femoral Epiphysis, Brit. 4 
M. J. 11:1003 (Dec.) 1932. 4 
15. Wardle, E. N.: Etiology and Treatment of Slipped Epiphysis of the Head i" 
of the Femur, Brit. J. Surg. 21:313 (Oct.) 1933. : 
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period of about one year. His complications included pressure sores 
and foot drop, but his good end-results appeared to him to justify the 
difficulties encountered. He concluded that gradual traction was the 
most efficient form of treatment and that subtrochanteric osteotomy 
was an excellent second line of defense after the deformity had con- 
solidated. He condemned surgical operation (table 1). 


COMMENT 


In the foregoing summary we have collected cases from the 
literature which were followed up and in which the results were 
accepted as end-results by the authors, and we have attempted to classify 
the results according to the procedures employed. Within certain limits 
this is impossible, since in many instances these divisions were not 
clearly stated in the text. The classification, such as it is, gives the 
results and the conclusions which have served to crystallize surgical 
opinion regarding what can be accomplished in this disease. There has 
been built up, as a result, an erroneous impression which is unjustified 
by the facts, because the situation is worse than could be expressed by 
figures. We do not imply that the disease is uniformly mistreated, but 
it is our feeling that the value of radical surgical measures has been 
unfortunately and unnecessarily overemphasized. 

Our summary reveals a somewhat surprising picture. According 
to the testimony of the various authors, good results were obtained in 
approximately 50 per cent of all of the cases, regardless of whether 
radical or conservative procedures were employed. Were we to accept 
these figures as an accurate portrayal of the situation, we should be 
unduly optimistic regarding the treatment of the disease. Our experience 
is in no way comparable, and when we study the cases reported the 
reasons for this discrepancy become obvious. 

In some of the cases in which the results were reported as end-results, 
the period of observation after treatment was too short to permit of a 
positive estimate of the success of the treatment. In some instances the 
position of the alleged replaced femoral head was misinterpreted from the 
roentgenogram ; we have found this to be a common source of error. The 
osteoporosis of the epiphysis following immobilization makes visualiza- 
tion of the presenting cartilaginous plate surface of the head extremely 
difficult, particularly through a plaster cast. 

Many of the patients who were successfully treated by means of 
braces or casts had had one or more manipulations. Their cases should 
have been classified as instances of failure following manipulations. 

Some of the good end-results following correction by surgical inter- 
vention were in early cases. One would now hardly recommend this 
procedure. 
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In the 58 chronic cases in which manipulation was done, there 
were 15 successful repositions of the femoral head. This is a curious 
fact when one considers how difficult it is at times to replace the epiphysis 
even by operation or in acute traumatic cases. 

How are we to classify the cases of over 20 per cent of the patients 
who were treated and for whom no adequate follow-up data exist? 


SOURCE OF MATERIAL AND DEFINITION OF TERMS 


All of the patients in our own series were treated by the orthopedic departments 
of the Hospital for Joint Diseases, and the majority were semiprivate patients 
and patients from the wards. This is fortunate, because their records are com- . 
plete and the results more closely represent individualistic and unrestricted efforts. 
We are therefore enabled to present an accurate cross-section of the end-results 
of all of the accepted methods of treatment. Many of the patients were observed 
over a period of years. 

We have rejected cases the records of which are incomplete or unsatisfactory 
or in which the films showing the original condition and end-result are not 
available. 

The results were designated as good, fair, poor or bad, depending on the 
degree of anatomic restitution. In the determination of the functional end-results, 
we eliminated subjective impressions and accepted verbatim the clinician’s appraisal 
or interpreted, in unequivocal terms, his analysis of what had been accomplished. 
We were aware, of course, that one had to consider end-results in terms of the 
original condition, and we took cognizance of the fact that imperfect anatomic 
restitution was in no way incompatible with good function. 

Medical language does not lend itself readily to an extremely fine description 
of minute pathologic alterations. Attempts at classification in most instances 
resemble a melodic episode in which the theme of the subject is suspended or 
perhaps even lost in the by-paths of the accompanying instruments. It seemed 
futile to divide the lesion into innumerable types all predicated on the degree of 
slipping of the femoral epiphysis. Numerous imponderable factors militate against 
such fine distinctions, and for purposes of study we simply divided the lesions 
into the following types: 

Slight slipping 
Marked slipping: 
(a) Acute traumatic 
(b) Chronic f 
Union in malposition £ 
Old cases 


Slight Slipping—This group includes cases in which there is little or no 
slipping. In some of the cases the roentgenogram shows a normal picture but a 
clinical signs and symptoms are suggestive. The roentgenogram usually shows a i 
widening of the epiphyseal line which is best demonstrated when the hip is : 
examined with the femur in external rotation. Occasionally there is a distinct yh 
resorption on the metaphyseal side of the epiphyseal line, with a moderate increase 

in the density of the articular cortex of the epiphysis subjacent to the epiphyseal 

cartilage plate. Loss of the “hump” formed by the superior quadrant of the 

epiphysis at the epiphyseal line sometimes occurs. 
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Marked Slipping —The roentgenograms in this group show a typical picture. 
The degree of slipping of the capital epiphysis depends on the severity of the lesion 
and at times may amount. to as much as 1 inch (2.5 cm.). As the femoral 
epiphysis slips, it rotates downward, backward and inward, so that a variable 
extent of its epiphyseal plate surface faces forward. As a result of this rotation, 
there is an apparent flattening of the head. The hump previously referred to 
disappears, and a distinct gap is noted between the epiphysis and the neck of the 
femur at the upper end of the epiphyseal line. The neck of the femur is displaced 
anterior to the epiphysis. Distinct resorptive changes occur in the neck, so that 
even the apparently flattened femoral head appears too large for it. 

Clinically, these cases may be divided into the acute and the chronic type. In 
the acute type there is usually a history of severe trauma with associated clinical 
symptoms of a fracture. Our cases of acute slipping corresponded to the early 
cases of Badgley, the early cases with trauma of Jahss and the rapid complete 
cases of Perkins. In the chronic cases there may or may not be a distinct history 
of trauma or, at best, repeated mild injuries never sufficiently severe to incapaci- 
tate. It is difficult at times to judge whether a case belongs to the acute or the 
chronic type. The histories of clinical patients are notoriously unreliable, and 
many children suffer repeated falls without epiphyseal displacement before their final 
severe trauma. Wilson called these marked cases instances of complete separation 
and did not attempt to subdivide them. Ferguson and Howorth referred to them 
as cases with slipping. Our chronic cases corresponded to the advanced cases of 
3adgley, the late case of Jahss and the repeated incomplete cases of Perkins. 

Union in Malposition—These cases resemble those classified on roentgen exam- 
ination as cases of marked slipping except that the head and neck are malunited. 
There is a distinct increase in the width of the femoral neck, with a fairly pro- 
nounced coxa vara deformity. The femoral head is frequently flattened and 
somewhat deformed. They correspond to the healed cases of Badgley or the 
residual cases of Ferguson and Howorth. 

Old Cases.—This group represents the end-results of all types of cases. After 
the age of 18 years secondary arthritic changes were practically universal in our 
cases as well as in those reported by previous writers. 


ANALYSIS OF CASES 


We were able to review the roentgenograms of 101 patients with 
a condition diagnosed as slipping of the upper femoral epiphysis who 
were observed from 1925 to 1933 and who were treated by 114 pro- 
cedures. Of these patients, 14, 8 of whom were adults, had bilateral 
slipping. A total of 107 hips were studied in children. The youngest 
patient was aged 8 years, and the oldest was a girl of 18. Forty children 
were extremely obese and of the Frohlich type ; 51 had a distinct history 
of trauma. According to the classification as given, there were 54 
patients with slight slipping and 53 with marked slipping, the degree 
varying from little or no displacement to almost complete rotation 
of the capital epiphysis so that the plate surface faced forward. 

Eleven patients received no treatment, as they did not return to 
the outpatient department. Eight received nonorthopedic treatment 
such as ultraviolet irradiation with the air-cooled quartz mercury vapor 
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arc lamp or endocrine therapy. In our series, therefore, 88 hips of 
children were treated by 114 procedures. In 29 instances operation was 
performed, and in 85, nonsurgical procedures were employed. More 
than 1 procedure was employed for 18 of the 88 hips, and in 1 instance 
6 different methods of correction were employed. 








CASES 





IN WHICH CONSERVATIVE TREATMENT WAS EMPLOYED 


All the patients who were observed prior to 1926 were treated 
conservatively. This method was also employed when permission for 
surgical intervention was refused, or when the patient’s physical con- 
dition did not warrant radical measures. The cases in which conservative i 
treatment was given were distributed as follows: 
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No. of Cases 
I sp pti wicks ~ a aaedene Famine re ook énc cae 58 
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Impaction by the cotton mallet......................... 9 
Immobilization in a cast and traction.................... 5 
Traction 1 
3 















Manipulation—According to the classification as given, there were 
21 cases of slight slipping and 23 cases of marked slipping, making a 
otal of 44, in which the patients underwent 58 manipulations. Only 
35 cases were followed up for function. The method of manipulative 
reduction varied only slightly in the different services. The Jahss 
method was employed in 3 cases, and the Leadbetter method in 1. The 
Whitman abduction method was employed in the remaining cases. 

A distinct history of trauma was obtained for 19 of the patients with 
marked slipping, and only 5 showed immediate improvement in alinement 
after manipulation, but these 5 were treated within three months after the 
trauma. In 11 cases manipulation was resorted to more than once, 
as the head was not realined at the first effort; in 1 case manipulation 
was performed 5 times. In 7 cases in which manipulation was unsuc- 
cessful operation was subsequently performed. In 2 cases manipulation 
followed operation. One of our patients required a secondary opera- 
tion for knock-knee several years after the occurrence of epiphyseal 
union at the hip. In 1 case aseptic necrosis of the femoral head 
developed following manipulation, and in a case in which operation 
was performed a similar complication developed after manipulation at 
another hospital. 

In the cases of slight slipping, there were good functional results in 
13 instances, fair results in 2 and poor results in 3. It is notable that in 
these cases of slight slipping there were no bad functional results. 
In the cases of marked slipping, however, there were good results in only 
5 instances, fair results in 4, poor results in 5 and bad results in 3. 
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Immobilization in a Plaster Cast-——Nine patients were treated by 
immobilization of the limb in a spica cast. There was slight slipping 
in 4 cases and marked slipping in 5. All were followed up. In 2 cases 
of slight slipping good results were obtained, and in 2, fair results. 
The 5 patients with marked slipping had poor results because of marked 
limitation of motion at the hip due to extreme malalinement of the 
capital epiphysis. 

Impaction by the Cotton Mallet——Impaction by means of the Cotton 
mallet to promote union was used in 9 cases. In 6 there was slight 
slipping, and in 3, marked slipping. Orthopedic treatment had not 
previously been used in these cases. The shortest period within which 
TasLe 2.—Results in Eighty-Five Cases in Which Conservative Procedures Other 

Than Operation Were Employed 








Manipula- Spica Cotton Castand Trac- 
Treatment tion Cast Mallet Traction’ tion Rest Total 


No. of patients examined.... 58 9 9 5 1 3 85 
(42 cases) (opposite 
sides) 
Degree of slipping* <A sains ee M § } 8 ae 8s I} S M 
23 35 5 : 3 0 
qag (23 
cases) cases) 
Anatomic results 
Good 
Fair 
Poor.. 
Pisin edness 


2 
2 
0 
0 


Functional results 
Good 
Fair 
Dicekshaveontxoinawnte 
Piwidkecccecush diesel 
Repeated surgical procedures 
Repeated nonsurgical pro- 
cedures 


Oo i) oon pe 


* 8 indicates slight, and M, marked. 





union occurred was two months after impaction, in a patient aged 14, 
and the longest period was over twelve months, in a patient aged 10 
years. 

In 7 cases the results were good and the function was excellent. 
The only residual symptoms were slight limitation of internal rotation 
and slight shortening of the limb, such as are nearly always found in 
treated and untreated patients with epiphysiolysis. The other 2 patients 
had poor results. One patient, aged 10 years, fell (one year post- 
operatively) and sustained a fracture of the neck of the femur on the 
involved side after what appeared to be an excellent result. He has now a 
few degrees of motion in the hip joint. This case should rightfully be 
considered an instance of an excellent result following impaction, but 
it was unfortunately complicated by the accident. The second patient, 
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aged 14, with marked slipping sustained an almost complete separation 
of the capital epiphysis after impaction. The epiphysis united in mal- 
position, and the patient now has fair function. 


Immobilization in a Cast and Traction—The method was employed ; 


in 5 instances. The patient was treated by skin traction until all of the 
muscle spasm was overcome ; the limb was then immobilized in a plaster 
spica. Three of these patients had slight slipping, and 2, marked slip- 
ping. In 1 of the cases of slight slipping the result was good, and in 2 
the function was poor. Operation was subsequently performed in 1 of 
these 2 cases. The 2 patients with marked slipping showed poor func- 
tion. The head of the femur was not realined by our method of skin 
traction. 

Traction.—In only 1 case of slight slipping in which traction was 
employed was there a good result. 

Rest—There were 3 cases of bilateral slipping in which only one 
side was actively treated. All were cases of slight slipping ; good results 
were obtained on the untreated side after the patient was given pro- 
longed rest in bed (table 2). 


CASES IN WHICH OPERATION WAS PERFORMED 


All except 2 of the cases in which operation was performed were 
instances of marked slipping of long duration. In some cases previous 
conservative measures had failed. In these instances the deformities 
were pronounced, and pain and disability were prominent features of 
the process. Operation by drilling, however, was performed in only 6 
cases of slight slipping. The methods employed were as follows: 


No. of Cases 


PEGI Rod h 5 bn ides. Wake ae o> sche 11 
Realinement of the epiphysis........................0008- 5 
PE uu hy Gas eUae ie CWE eRe RR AK 6 wok bb bhen oe dees 5 
Se CANNON Sis ik soko, ca kn ea RRWOE ad ad RS suk 6 
SS SO NE a i oon ine wiley « Bin ca ewre ch e's 2 


Reconstruction Operation—A reconstruction operation or arthro- 
plasty was performed on 11 patients with marked slipping of more than 
six months’ duration. In 3 of the patients previous manipulation had 
failed, and in 2 previous realinement of the head was unsuccessful. In 
1 the deformity had increased despite the treatment with traction. 

In all of these cases functional and anatomic end-results were poor. 
In 3 cases a limited degree of motion but no rotation was retained ; in 1 
case there was passive but no active motion. There was marked osteo- 
arthritis in 2 patients and complete bony ankylosis of the hip joint 
in 4. One patient showed aseptic necrosis of the femoral epiphysis ; 
when the patient was last seen the epiphysis appeared to be ankylosing. 
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A secondary operation was required in 2 cases. One patient, in whom 
ankylosis in poor position had occurred, required a subtrochanteric 
osteotomy. Another patient had marked shortening, so that a lengthen- 
‘ing of the tibia was undertaken; nonunion resulted. Two years later, 
however, following bone graft operation, osteomyelitis developed. One 
patient sustained a fracture of the shaft of the femur during operation 
and now has a residual stiffness of the knee following pin traction. 


Realinement of the Epiphysis—This procedure was employed 
in 5 cases, in 2 of which previous manipulations had failed. Realinement 
was not simple, since the femoral head was often found either partially 
or completely united to the shaft. Callus was often found about the 
neck of the femur, according to Ferguson and Howorth. At best, how- 


Tas_e 3.—Results in Twenty-Nine Cases in Which Operation Was Performed 








Recon- Realine- Wedge Osteotomy 
struc- ment of and for Coxa 
Treatment tion Head Peg Drilling Vara Total 
No. of patients examined 11 5 5 6 2 29 
Degree of slipping*........... — M 8 M 
5 


Anatomic results 


Functional results 
Good 


Reoperations 
Operation 
Still under treatment....... 


* S indicates slight, and M, marked. 


ever, the so-called realinement of the epiphysis was only partially suc- 
cessful; a residual displacement was present in all of our cases. In 4 of 
our cases there was a distinct history of trauma; all of the patients 
were seen more than eight months after the onset of symptoms. There 
was a fair functional and anatomic result in 1 case. Bad results were 
obtained in 4 cases of surgical realinement of the head. In 2 of these 
cases there was complete ankylosis postoperatively, and in 2 others the 
patient was subjected to reconstruction operation at a later date—in 1 
because of nonunion of the head six months after surgical realinement 
and in the other because of malunion. 


Pegging.—In this series, 5 patients were treated by resection at the 
epiphyseal line, realinement of the head with the neck and fixation 
with an ivory screw or bone peg. With 1 exception, these were marked 
cases. Two were traumatic and of eight months’ duration, and 2 were 
nontraumatic. In 2 cases the patient required subsequent manipulation 










i 


nts 
ere 
rere 
1ese 

the 
nl 
rent 








POMERANZ-SLOANE—PROXIMAL FEMORAL EPIPHYSIS 619 


for flexion contractures; in 1 of these cases drilling was subsequently 
resorted to at another hospital to promote union. In both cases the 
functional results were poor. Two patients are still under observation. 
The only good result was in 1 patient with slight slipping who had been 
observed for five years. 


Drilling.—Simple drilling was employed in 5 cases, and in an addi- 
tional case a peg was inserted through the drill hole. In 1 case of bilateral 
slipping the opposite side, on being manipulated, united within five 
months ; the drilled side, after eight months. In a second case of bilateral 
slipping the side for which rest only was employed united before the 
drilled side. In this instance union was demonstrated eight months 
after operation. Although the patients in 2 other cases were only 10 
and 11 years old, respectively, union was effected after three months. 
There were no complications in this group, and the functional results 
were uniformly good. 

Osteotomy.—Two untreated patients were seen in this institution 
after union had occurred with residual coxa vara deformities. In 1 case 
a wedge osteotomy through the neck of the femur was performed; it 
did not correct the deformity. In the second case a subtrochanteric 
osteotomy through the shaft of the femur produced an excellent result 
(table 3). 


COMPLICATIONS AND SEQUELAE 


There were 9 cases with complications in the 29 cases in which 
operation was performed, and 4 cases with complications in the 85 
cases in which operation was not performed. In 1 case in which opera- 
tion was performed and in 1 case in which manipulation was employed 
fractures were sustained on the operating table. Secondary arthritis 
followed in 3 cases in which operation was performed and in 1 case in 
which manipulation was employed. Of 5 cases of aseptic necrosis opera- 
tion was resorted to in 4 and manipulation in 1. In 1 of these cases and 
in 5 cases in which operation was performed complete ankylosis of the 
hip subsequently developed. 

Manipulation was performed on 4 patients prior to operation and on 
2 patients after operation. Two patients underwent resection of the 
epiphyseal line prior to a reconstruction operation. Secondary opera- 
tions were required in 3 cases: a lengthening of the bone of the tibia, 
a subtrochanteric osteotomy of the femur and a wedge osteotomy of 
the tibia. 


COMMENT 


In judging the results obtained in cases in which the patients were 
treated by operations and by conservative methods, it is best to compare 
the cases of slight and those of marked slipping of the epiphysis 
separately. 
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The principles applied in the treatment of preslipping or slight slip- 
ping are fairly well defined. The desire is to prevent further slipping ; 
in order to do so one attempts to hasten the ossification at the epiphyseal 
line. The common methods are the use of casts with or without traction, 
manipulation, drilling and impaction with the Cotton mallet. 

In our series, the group in which manipulation was employed was 
by far the largest, and the cases of marked or chronic slipping pre- 
dominated. Satisfactory reposition was accomplished in more than 50 
per cent of the cases of slight slipping, and there were no bad results. 
One is led to suspect that these patients would have done as well with 
immobilization in casts. Rest alone in many instances will accomplish 
more than repeated attempts at correction. In many of the cases of 
bilateral slipping the untreated side healed as well as the treated side, 
particularly when inactivity was accomplished by rest in bed or by a 
plaster cast. Of the cases of marked slipping, realinement in good posi- 
tion occurred in only 5, and it is important to emphasize that all of 
these were cases of acute slipping. In the cases of chronic slipping the 
condition was unaffected except in a few instances in which it was made 
worse. This leads to a consideration of the results of the unsuccessful 
manipulations. The procedure was repeated in many of our cases and 
followed by some radical methods, which also resulted in failure. Opera- 
tion followed manipulation in 6 ¢ases. It therefore seems obvious that 
it is extremely inadvisable to attempt repeated traumatization of the 
hip by manipulative correction. In this respect our experience is in 
conformity with that reported in the literature. In 6 of the 9 cases of 
acute slipping in the series of cases previously reported, the epiphysis 
was well alined, but of the 58 cases of chronic slipping in which manipu- 
lation was employed satisfactory results followed in only 15; in the 
remainder the results were fair, poor or bad. (It is important to 
remember that the chronic cases reported in previous publications are 
not always clearly classified as showing either slight or marked slipping. ) 

Of the 3 cases of slight slipping in which a cast in gradual traction 
was employed, in only 1 was a good result obtained. Whether or not 
these results could have been further improved by Wardell’s method 
of gradual traction is an open question; this method has not been 
employed at the Hospital for Joint Diseases. It is obvious from our 
experience that gradual traction would be worthless in the cases of 
marked chronic slipping, especially if one bears in mind the nature 
of the process. In many instances the epiphysis is rotated downward, 
backward and inward. The application of traction to pull down the 
femoral neck and thus correct the rotary displacement of the epiphysis 
is an ameliorative gesture usually futile except in cases of acute slipping. 

One of the advantages claimed for the drill method is that it hastens 
union of the epiphysis to the neck of the femur. It has therefore been 
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recommended in cases in which the period of expected union is greater 
than six months. That this method is effective was demonstrated in 
patients, aged 10 and 11 years, in whom premature ossification through 
the epiphyseal line occurred three months after drilling. This method 
was employed only in cases of slight slipping. One must remember that 
this is a fairly new procedure and that it entails all the dangers of an 
operation. It is, furthermore, difficult at times to estimate preoperatively 
the amount of anterior displacement of the neck of the femur, and the 
drill holes are not always placed in a technically correct position. The 
danger of perforating the femoral epiphysis and entering the hip joint 
proper is not a remote possibility ; fortunately, it did not occur in any of 
our cases. There were no complications in this group. 

Impaction with the Cotton mallet as advocated by Jahss to hasten 
ossification through the epiphyseal line was successful in 7 of the 9 
patients treated in this manner. This objective was accomplished within 
two months in a child aged 14, and delayed for twelve months in another 
child aged 10 years. These results, however, represent the extremes; 
the average union was achieved in from four to six months. Of the 
2 cases in which fair results were achieved following this treatment, in 
only 1 was the result directly attributable to the impaction, and in this 
‘instance the femoral epiphysis was further displaced following treatment. 
[n the second case the patient fell on the affected hip and sustained a 
fracture of the neck of the femur after what appeared to be a successful 
result. Union of the capital epiphysis to the femoral neck must have 
occurred, since it is reasonable to believe from our experience that if 
that were not the case the epiphysis would again have been displaced. 
It is also uncommon to see a fracture of the neck of the -femur in a 
child. Of the 9 patients treated, 7 obtained excellent functional restora- 
tions of the hip, and when one considers that there were 3 cases of 
marked slipping in the group these results are extremely gratifying. The 
advantage of the method is that it is a nonoperative procedure which 
produces premature ossification quickly and which, as a result, reduces 
substantially the period of disability. The patients were observed until 
fusion occurred at the epiphyseal line, but it remains to be seen whether 
or not unusual arthritic changes develop because of the maneuver. 

In the group in which operation was performed and which comprised 
most of the cases of marked slipping correction was attempted by recon- 
struction, realinement of the epiphysis, wedge resection to correct the 
coxa vera deformity or manipulation. 

Reconstruction operations were performed on 11 patients. In 3 
previous manipulations had been unsuccessful, and in 2 previous attempts 
to realine the head had failed. In 1 the deformity had increased despite 
the treatment with traction. In the patients operated on the result was 
poor, and in the single instance in which operation was performed in an 
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early case the result was bad. One questions the wisdom of employing 
so radical a procedure for the correction of so simple a deformity. 
From our study it is apparent that there is no justification for the 
operation in this disease, and our conclusion is borne out by the cases 
previously reported. Of the 3 cases on record, the results were fair in 
1 and bad in 2. In other words, of a total of 14 cases, the results 
were bad in 9 and fair or poor in 5. 

Surgical realinement of the epiphysis was often unsuccessful because 
of the difficulty of freeing it from adhesions or callus. It is obvious 
that if the head is not realined the purpose of the operation is defeated. 
Examination of the roentgenograms in many instances proved that the 
position of the epiphysis was uncorrected by this maneuver. Of the 


TABLE 4.—Cases in Which Operation Was Performed Compared with Those in 
Which Conservative Methods Were Used 








Type of slipping Slight Marked All Cases 


Bess cc cccvcidvesceseceeeescuse No Oper- Opera- NoOper- Opera- No Oper- Opera- 
ation tion ation tion ation tion 


Number of cases 8 45 21 85 29 
Anatomic results 
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Surgical procedures 
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23 cases reported in the literature, there were good results in only 11 
cases and fair, poor or bad results in 12. Of the 5 patients treated in 
this institution, 4 had bad results and only 1 fair results. The condition 
was usually made worse, and at the best there was obtained only a fair 
anatomic reposition of the head without functional improvement. 

Wedge resection was unsuccessful in 2 cases of marked slipping, and 
the only good result was in an early case. Again we question the 
advisability of employing so radjcal a method in an early lesion. 

Only 5 of our patients were successfully treated by manipulation, 
and, as we have already indicated, in none of the chronic cases was 
realinement produced (table 4). 

The solution of the problem obviously must depend on an intelligent 
appraisal of the following questions: 


1. What is the degree of slipping of the femoral head, and what 
chances for success do conservative methods offer? Conversely, 
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if such methods are unsuccessful, what would be the indication for sur- 
gical correction, and what would be the method ? 

2. It seems axiomatic that the management of acute slipping and 
that of chronic slipping imply wholly different principles or concepts. 
In the first, there is an intra-articular fracture with displacement of 
fragments ; in the second, associated with the original catastrophe, there 
are secondary atrophy, resorption of localized areas of bone and perhaps 
fibrous or early bony malunion. In what manner do these secondary 
changes in the femoral head and neck militate against manipulative 
correction? Has one neglected the significance or importance of these 
secondary changes in the surgical corrections ? 


3. What would be the management of a chronic case in which the 
epiphysis has spontaneously united in fair position but in which pain 
and moderate disability are the dominant symptoms? 


CONCLUSIONS 
On the basis of the end-results reported here, the following conclu- 
sions appear to be justified: 


1. Very early cases in most instances heal best by immobilization 
or rest without manipulation. Repeated efforts to reduce the deformity, 
as evidenced by a multiplicity of corrective maneuvers, appear to aggra- 
vate the situation. Judging from comparable cases on record, one cannot 
escape the impression that in many instances the end-results would have 
been better had the patients been left entirely alone. 

2. In a few cases of bilateral slipping the untreated side healed as 
well as the treated side, or the side treated conservatively healed as 
well as the side treated radically. 


3. In the cases in which manipulation and operation were employed 
the end-result was only too frequently worse than the original deformity. 


4. In many cases manipulation failed to realine the femoral head 
and aggravated the deformity. Manipulation appears to be unwarranted 
in case of slight slipping, ineffectual in cases of marked, chronic slipping 
and definitely indicated in cases of acute traumatic slipping. It is pos- 
sible to have a stiff joint even in a case in which manipulation has been 
employed. 

5. In the early and moderately advanced cases impaction by the Cotton 
mallet appears to be a safe nonoperative method to hasten ossification 
through the epiphyseal line and to arrest the deformity. The functional 
results are usually good. This method appears to be contraindicated, 
however, in the acute traumatic cases with displacement of the epiphysis. 

6. Operation by drilling was employed in cases of slight slipping 
with good functional results and the production of premature ossification 
through the epiphyseal line. 





524 ARCHIVES OF SURGERY 


7. In cases of chronic marked slipping the subtrochanteric osteotomy 
represents the totality of effective and permissible procedures to correct 
the deformity. 


8. In cases of so-called realinement of the epiphysis by operation, 
the position of the allegedly realined head often remained exactly as it 
was before operation. 

9. Even if anatomic restitution is satisfactory, complete redislocation 
of the epiphysis may occur if the period of immobilization is short. 

10. Reconstruction operations may result in infection, necrosis of the 
remaining head and fixation of the joint. These appear to be the least 
desirable of all procedures. We can postulate categorically that the 
more radical the surgical procedure the worse the end-results. 

11. In many of the cases of so-called good end-results, there are 


extensive changes in the contour of the femoral head and joint within 
five years. 


Dr. Herman Frauenthal, Dr. Harry Finkelstein, Dr. Samuel Kleinberg and 
Dr. Leo Mayer permitted us to study cases from their services. 














RATE OF ABSORPTION 
IN RELATION 





OF ALVEOLAR GASES 
TO HYPERVENTILATION 





K. E. LEMMER, M.D. 
AND 
E. A. ROVENSTINE, M.D. 
MADISON, WIS. 


During experimental work in the production and surgical applica- 
tion of closed endobronchial anesthesia the behavior of certain anes- 
thetic gases in the obstructed lung was noted. The ease with which 
complete bronchial obstruction could be obtained and the speed of 
absorption of gases from the obstructed lung led us to repeat, by this 
technic experimental work reported by Coryllos and Birnbaum." 

The importance of atelectasis in the production of postoperative 
pneumonia, the different opinions expressed as to the etiology of such 
atelectasis and the varied ideas as to the treatment make the subject 
important. It is of special interest to the surgical team charged with 
the responsibility of minimizing any causative factors as well as of insti- 
tuting immediate and efficient therapeutic measures. Our practice had 
been to hyperventilate certain patients during recovery from the effects 
of anesthesia, particularly after anesthetization with ether. Such hyper- 
ventilation was commonly done by giving mixtures of oxygen and 
carbon dioxide. To prove or disprove the error of such a procedure 
or to determine the advisability of using carbon dioxide and air rather 
than oxygen was the immediate purpose of the study. 

The absorption of gases from the lung was observed as early as 
1879; ? however, it was not until the exhaustive experimental studies by 
Coryllos and Birnbaum in 1932+ that definite and conclusive evidence 
was obtained that the absorption of gas from the obstructed lung is 
dependent on several factors: first, the speed of diffusion of the par- 
ticular gas through space ; second, the partial pressure of the gas ; third, 
the solubility of the gas; fourth, the integrity of the epithelium, and, 
fifth, the pulmonary circulation. The nature of a gas helps to determine 
its solubility, the more basic or acid gas being more soluble than the 
neutral gases. 


From the departments of surgery and anesthesia, University of Wisconsin 
Medical School, and the Wisconsin General Hospital. 

1. Coryllos, P. N., and Birnbaum, G. L.: Am. J. M. Sc. 183:317 (March) 
1932. 


2. Lichtheim, L.: Arch. f. exper. Path. u. Pharmakol. 10:54, 1878. 
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In these experiments, large full-grown dogs were used in order 
that the work might be simplified by having available a large trachea 
and larger upper air passages. Each dog was given morphine and 
atropine before being subjected to anesthesia, which was induced with 
ether by the open drop method. When anesthesia had reached a plane 
sufficiently deep to give complete abduction of the cords and easy intu- 
bation of the trachea, the mask was removed and the glottis was 
exposed by extending the tongue and lifting the epiglottis with a sponge 
forceps. Two endobronchial airways of woven silk fabric, each with 
an inflatable cuff, were placed in the trachea. The airways were about 
18 inches (45.7 cm.) in length. The inflatable cuffs were of the Guedel- 
Waters * type and were placed within 1 inch (2.5 cm.) of the end of 
the airway. The terminal inch of the catheter was molded in warm 
water so that it curved slightly toward the side of the beveled tip, and 
petrolatum was applied for lubrication. No. 20 F catheters were found 
to be a proper size for the large dogs used. With the catheters in the 
trachea, one and then the other was placed with its terminal end in 
the main bronchus on either side. This was accomplished by pushing 
the airway close to the right side of the glottis with the curved tip point- 
ing to the left and sliding the tip down the left tracheal wall to enter 
the left bronchus, and vice versa. The first feeling of resistance sug- 
gested the entrance into the bronchus, and later resistance to advance 
indicated that the catheter had entered too far. With both endobronchial 
airways in place one was quickly attached to the anesthetic apparatus, 
which consisted of a canister containing soda lime to absorb carbon 
dioxide and a spirometer. The system was immediately filled with an 
anesthetic mixture of ether and oxygen, and a constant flow of oxygen 
was maintained to supply the metabolic requirments of the dog. The 
cuff on each catheter was inflated. There was then produced a respira- 
tory system of one lung and the anesthetic apparatus. The other lung 
was closed except for the endobronchial airway. 

Artificial respiration, using a spirometer for inflation and deflation, 
was instituted in one lung, and the other was permitted to collapse. A 
water manometer was incorporated with the closed system to assure 
uniform intrapulmonic pressure. The wall of the chest was then care- 
fully removed so that circulation to the lung was unimpaired and both 
lungs were brought into direct view. The figure diagrammatically 
represents the experiment. 

Control was complete in the one lung when the inflatable cuff 
was distended. Measured amounts of the experimental gases were 
introduced through the endobronchial catheter into the experimental lung 


3. Guedel, A. E., and Waters, R. M.: Ann. Otol., Rhin. & Laryng. 40:1139 
(Dec.) 1931. 
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by way of an accurate flow meter. The same amount of gas (600 cc.) 
was used each time, and the endobronchial catheter was clamped to 
prevent escape. The rate of absorption was then determined. Owing 
to the extended time needed for some gases to absorb completely or 
for the lung to become entirely atelectatic, it was necessary to select a 
condition of the lung constant for all gases and beyond which absorp- 
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A diagrammatic sketch of the experimental apparatus, showing: 1, the endo- 
tracheal catheter; 2, inflating catheter to the inflatable cuff; 3, inflatable cuff; 4, 
syringe; 5, gas inlet; 6, flow meter; 7, catheter to the deflated lung; 8, catheter to 
the respiring lung; 9, source of the supply of anesthetic; 10, water manometer; 11, 
carbon dioxide absorber; 12, spirometer; 13, respiring lung, and 14, experimental 
lung. 


tion was not determined. When the lung was about one-eighth its 
normal size there appeared dark red or black patches over the entire 
surface, and it was to this point that the absorption rates of the different 
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gases were compared. In each case the lung gradually decreased in 
size without any obvious alteration of shape, appearance or color until 
it was about one-sixth its normal size. It was found that the first rate 
of absorption of gas introduced into a lung was less than the rate after 
succeeding inflations. Alveolar epithelial damage from the gases prob- 
ably alters the rate of absorption. Results comparable with those 
already reported were obtained. Oxygen and carbon dioxide were 
absorbed rapidly as compared with the more inert gases, nitrogen, hydro- 
gen, argon and helium. The anesthetic gases, nitrous oxide and 
ethylene, were absorbed rapidly. The table summarizes the experi- 
mental work and the average results. 


Rates of Absorption of Various Gases in the Lungs of Dogs 








Average Time 
Number of of Absorption 
Gas Used Experiments to Given Point 


Carbon dioxide 
Oxygen 
Nitrous oxide 


oe 


1min. 6 sec. 
1 min. 20 see. 
1 min. 42 sec. 
2min. 2 sec. 
16 min. 22 sec. 
16 min. 4 sec. 
18 min. 16 sec. 
9 min. 21 sec. 
12 min. 6 sec. 
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SUMMARY 


The results of experiments are presented to show the comparative 
rates of absorption of different gases from the completely obstructed 
lung. 

The normal physiologic processes were disturbed by opening the 
chest ; however, carefully controlled artificial respiration in the contra- 
lateral lung maintained a good circulatory condition. 

Owing to the demonstrated rapidity of absorption of carbon dioxide 
and of oxygen as compared with that of nitrogen and of air, it is deemed 
advisable to use air as a vehicle for carbon dioxide when hyperventilat- 
ing patients who are recovering from surgical anesthesia. 
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In the April 1928 issue of the ArcHIves oF SuRGERY* I reported 
the end-results recorded up to July 1927 in the cases of fifty-four 
patients with cancer of the breast on whom I operated at some time 
between July 1907 and January 1926. In this paper I wish to summarize 
the results obtained in this same group of patients over an additional 
period of six and one-half years, namely, until death or until January 
1934. Although the number of patients in this series is not large, I 
know of no other series of equal size in which all of the patients have 
been traced over as long a period. For the thirteen survivors in this 
group, the period since operation ranges from seven years and ten 
months to twenty years and six months, the average postoperative 
period being twelve years and nine months. 

Except in case 40, all of the operations were typical radical excisions. 
No patient in this series received preoperative roentgen ray or radium 


e treatment. Only one patient received any considerable amount of post- 
d )perative irradiation, and no influence on the growth was apparent. 
All attempts to evaluate the results of treatment of cancer of the 
e breast must be made with a full realization of the extreme variability 
A- of the course of this disease when no treatment is received. Many 
years ago Gross and others clearly demonstrated that when no treatment 
le is given the extremes of survival after the first appearance of the tumor 4 
d range from eight or ten weeks in cases of fulminating, so-called inflam- 
t- matory, tumors to twenty-five or more years in cases of chronic, slow- 


growing tumors. This variability is found in all series of cases of 
cancer of the breast and is well illustrated in the present series. For 
instance, in case 53 an operation was performed only four weeks after 
the tumor was first discovered, but even then extensive axillary 
metastases were already present. The patient died of multiple recur- ; 
rences six months after operation. In case 31 an operation was per- 
formed one hundred and fifty-six months after the discovery of the 
tumor and the patient lived for thirty-six months thereafter. 











1. Stanton, E. MacD.: The Postoperative Prognosis of Cancer of the Breast, 
Arch. Surg. 16:879 (April) 1928. 
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In all but four of the more advanced cases, sections of the primary 
tumor and of the lymph nodes were cut. In 1927, when these cases 
were first reported, the original slides were studied in an attempt to 
correlate the assumed histologic malignancy, as suggested by Broders, 
Greenough and others, with the actually determined results. In this 
small series, however, no correlation was found. 

The data concerning the cases herein reported have been assembled 
in three tables corresponding to the classification adopted by the Depart- 
mental Committee on Cancer of the British Ministry of Health. 

Table 1 contains cases in class 1 of the British classification, in 
which, so far as could be ascertained, the growth was confined to the 
breast, the axillary glands not being invaded. 


TABLE 1.—Postoperative Results in Cases in Class 1 





Postoperative Results, 
Preoperative Time Time in Months 
after Discovery of §©£—————__-+- —___—_—_—_——_. 
Tumor, Months Dead Living 


94 
106 


150° 
186 


210 
240 
246 





* Died of pneumonia at 81. 


Table 2 contains cases in class 2, in which the axillary glands were 
already invaded but no evidence of involvement of any other con- 
tiguous or distant organ or tissue was found. 

Table 3 contains cases in class 3, in which either adjacent or distant 
organs or tissues were involved, e. g., the pectoral muscles, the skin 
when ulcerated, the cervical glands, the other breast, etc. 

My records show that fifteen cases belonged in class 1, cancer of the 
breast being present without demonstrable involvement of the axillary 
glands. 

In general from 80 to 90 per cent of the patients in class 1 remain 
well for five years. In this series only two of the fifteen patients died 
within five years after operation, and at the end of the five year period 
only one of the survivors had a demonstrable recurrence. Thus, twelve 
(80 per cent) of the fifteen patients were alive and apparently free from 
recurrence at the end of the five year period. 
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In my first report of these cases I summarized the results in the 
cases belonging in class 1 by saying: “If all cancers of the breast could 
be operated on before glandular involvement, this disease would be 
largely conquered.” That subsequent results have not altogether con- 
firmed this prophecy is shown by the fact that while only two of the 


TABLE 2.—Postoperative Results in Cases in Class 2 








Postoperative Results, 
Preoperative Time Time in Months 
after Discovery of - ee 
Tumor, Months Dead Living 





Group A 


95 


e 


1 
1 
1 
4 
1 
J 
1 
2 
1 
4 
3 
2 
4 
3 
3 
4 





* Died of cancer of stomach. 


TABLE 3.—Postoperative Results in Cases in Class 3 








Postoperative Results, 
Preoperative Time in Months 
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patients died within five years after operation, six additional patients 
died following a recurrence from six to sixteen years after operation. 

Of the remaining seven patients, six are alive and apparently free 
from recurrence seven years and ten months, eight years and ten months, 
fifteen years and six months, seventeen years and six months, twenty 
years and twenty years and six months, respectively, after operation. 
The seventh patient died of pneumonia at the age of 81, twelve years 
and six months after operation. 

Although class 1 is composed of only fifteen cases, it offers suffi- 
cient data to demonstrate at least two points: (1) So-called five year 
cures represent a purely arbitrary standard which bears little relation to 
the ultimate results; (2) the postoperative prognosis of cancer of the 
breast is by no means as hopeless as has been suggested in some of the 
conclusions based on the analyses of known deaths following operations 
for cancer of the breast. 

My records show that thirty-one cases belonged in class 2; i. e., the 
axillary glands were invaded at the time of operation, but there was no 
evidence of the involvement of any contiguous or distant organ or tissue. 
The results in this class present a sharp contrast to the results shown 
in class 1. Only ten (32 per cent) of the thirty-one patients survived 
the five year period. Three of the ten subsequently died of recurrent 
cancer. One patient died of cancer of the stomach seventeen years and 
eleven months after operation. Six patients (18 per cent) were still 
alive and apparently free from recurrences seven years and eleven 
months, nine years and seven months, twelve years and six months, 
eight years and six months, nine years and six months and fifteen years 
and four months, respectively, following operation. 

When this series of cases was first reported, those in class 2 were 
subdivided into three groups: Group A was composed of cases clinically 
considered highly malignant, because within four months or less after 
discovery of the tumor more or less extensive axillary involvement was 
found at operation. The cases in group B were arbitrarily suspected of 
being less malignant than those in group A, because, although glandular 
metastases may actually have been present as early as four months after 
the discovery of the tumors, there was on the whole such an element of 
insidiousness about them that medical advice was not sought, and when 
the patients were seen from six months to two years after the tumors 
had been noted, the cases still definitely belonged in class 2. Group C 
was made up of cases that showed evidences of a low grade of malig- 
nancy. This classification was justified by the fact that from two and 
one-half to five years after the discovery of the tumors, they still 
belonged in class 2. 


While the number of cases in these groups is not large enough to 
make the results more than suggestive, it is, nevertheless, interesting to 
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note that the average period from the time of the discovery of the tumor 
until death in group A, cases in which the patients died of cancer 
of the breast, was only twenty-eight months. In group B, cases 
clinically conceived to be of medium grade malignancy, the average 
duration of life from the time of the discovery of the tumor until death 
was sixty-one months. In group C, cases clinically conceived to be of 
low grade malignancy, the average duration of life from the time of the 
discovery of the tumor until death was seventy-nine months. 

Case 14 deserves special mention because, although the patient died 
of cancer of the stomach seventeen years and eleven months after 
operation for cancer of the breast, the tumor of the stomach was appar- 
ently a typical primary cancer of the pylorus for which a palliative 
gastro-enterostomy was performed two years before death. At the time 
of the operation on the breast, this woman, aged 43, had an apparently 
rapidly growing, rapidly metastasizing tumor with extensive axillary 
involvement. I thought that the prognosis was especially bad. Thirteen 
months after operation, she gave birth to a child, which she nursed on 
the remaining breast. Eight and one-half years after operation an 
enormous swelling of the right arm developed; this persisted in spite 
of all attempts at treatment for about five years and then gradually 
subsided. When I next saw her, she was extremely emaciated as a 
result of a practically complete pyloric obstruction. Nevertheless, 
following a gastro-enterostomy, she improved and remained in fair 
health until shortly before her death. 

One patient (case 28), the oldest survivor of the patients in the 
class 2 cases, in January 1934 was hale and hearty fifteen years and 
six months after operation. Her case was originally placed in group C, 
with a clinical estimate of low malignancy, because at the time of opera- 
tion, two and one-half years after discovery of the tumor, it was found 
that the growth was still operable and that only a moderate axillary 
involvement was present. 

In this series there were eight cases in class 3, namely, those with 
demonstrable involvement of organs other than the breast and the axil- 
lary glands. None of the patients survived the five year postoperative 
period, and all of them died of cancer. Although there are only eight 
cases in this group they indicate the extreme variability in the span of 
life of patients with this type of cancer. 

In case 1, the patient died one year and two months following the 
discovery of the tumor. In case 31 the patient knew that she had cancer 
of the breast for thirteen years before she finally agreed to have an 
operation, and she lived for three years after operation. In case 9 the 
patient lived for eight years and six months; in case 38 the patient 
lived for eight years. In this class the average length of life after 
discovery of the tumor was sixty-eight months, which closely approxi- 
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mates the span of life in the cases in classes 1 and 2, in which the patient 
ultimately died of cancer (an average of sixty-two months). 


CONCLUSIONS 

The prognosis in cancer of the breast is by no means hopeless. In 
favorable cases postoperative survival without demonstrable recurrence 
for over twenty years is by no means uncommon. While an arbitrary 
period, such as five years, may be useful for certain statistical purposes, 
nevertheless, in the cases of classes 1 and 2 in this series, among the 
patients who ultimately died of recurrence, twenty died within five years 
of operation and ten died five or more years after operation, the post- 
operative periods extending up to fifteen or sixteen years. 

Notwithstanding the apparent cures in some cases, I have been 
forced to the conclusion that the ultimate prognosis in each case is, 
for the most part, determined by factors which in the present state of 
knowledge may be conceived of as the product of the degree of malig- 
nancy of the tumor and the resistance inherent in the patient. The 
woman who is fortunate enough to have a thorough operation per- 
formed for a slowly metastasizing tumor before glandular involvement 
has taken place stands an excellent chance of never having a recurrence 
or of living for many years without a demonstrable recurrence. 

Surgery has little to offer the woman with a rapidly metastasizing 
tumor, because, even though she is operated on almost immediately after 
the tumor is discovered, she will probably die in a relatively short time. 
In the case of the slow-growing, less malignant tumor, even though 
operation is performed relatively late, the postoperative survival is liable 
to be prolonged in keeping with the course of the progress indicated 
previous to the operation. 

Recognizing fully the desirability of developing laboratory methods 
for estimating the prognosis in cancer of the breast, I nevertheless wish 
to call attention again to the fact that in almost every case of cancer 
of the breast the surgeon has at his command readily available clinical 
methods by which he can estimate at least some of the factors regarding 
malignancy as shown by the behavior of the growth up to the time of 
operation. A study of the histories of the cases herein summarized and 
of other cases reported in the literature indicates that in the present 
state of knowledge the actual malignancy of a case can probably be 
most accurately judged by the careful observation of the extent of the 
growth and of the metastases at the time of operation and by the 
estimation of the rapidity of growth and the rate of the development 
of metastases in terms of the time which elapses between the discovery 
of the tumor and the operation. 





A .BRONCHOBILIARY FISTULA 


R. W. FRENCH, M.D. 
FALL RIVER, MASS. 


Accurate systems for recording data and follow-up clinics in many 
hospitals verify the excellent results of surgical intervention on the 
biliary tract... A surgical accident with the results described here is 
rarely seen. The accompanying illustration indicates the injury which 
occurred to the common duct when the gallbladder was removed. The 
dotted lines show the gap between the stump of the common duct and 
the duodenum. The disturbance in the flow of bile resulted in cholan- 
geitis, a suppurating process in the subphrenic space and finally the 
formation of a fistulous tract between the bile ducts and the bronchial 
tree. 


REPORT OF A CASE 


N. H., an English housewife, aged 31, thin and poorly nourished, was first 
admitted to the Truesdale Hospital on April 11, 1928. A year previously chole- 
cystectomy was done at another hospital, and since that time the patient had suf- 
fered from general weakness and malaise and a biliary fistula. Three months 
prior to admission the fistula closed; the patient became jaundiced and suffered 
from intense itching. She began to lose weight. 

Physical examination revealed a mass the size of a tennis ball in the right 
upper quadrant of the abdomen at the site of the previous operative scar. 

Examination of the blood showed the hemoglobin content to be 75 per cent, the 
erythrocyte count 3,980 and the leukocyte count 10,600. The icterus index was 100. 

Exploratory laparotomy disclosed extensive adhesions in the region of the gall- 
bladder. A long search for the common duct proved fruitless, since through a 
surgical accident at the time of the cholecystectomy much of the common duct had 
been removed with the gallbladder. An unsuccessful attempt to reconstruct the 
common duct failed because only the distal part was found. 

There was marked improvement in the patient’s condition as bile drained freely 
through the sinus for several months. Four months later, however, with the cessa- 
tion of drainage of the bile through the sinus, symptoms of itching and jaundice 
recurred. The patient was readmitted to the hospital. The sinus in the abdomen 
had closed. The icterus index was 50. 

The patient was given calcium lactate and bile from pigs. The symptoms dis- 
appeared. The patient remained clinically well for eight months, with clear urine 
and bile in the stools. 

A year later, in April 1929, she returned to the hospital. She had had three 
more attacks of jaundice accompanied by pain in the upper right quadrant of the 
abdomen, fever and chills. The icterus index was 60. A week later the patient 
was discharged improved. At this time her digestion and appetite were excellent, 
and bile had reappeared in the stools. 


1. Whipple, A. O., in Nelson Loose-Leaf Living Surgery, New York, Thomas 
Nelson & Sons, 1928, vol. 5, p. 523. 
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In December 1929, eight months later, the patient was admitted for treatment 
of a severe dermatitis as a result of bile pigment. The hemoglobin content was 
70 per cent, and the icterus index was 60, but the patient did not have any other 
symptoms of biliary obstruction. 

Twenty months later, in September 1931, she returned complaining of a severe 
cough with copious expectoration of bile and excessive pain in the right costo- 
vertebral angle which radiated to the shoulder. 

Roentgen examination at this time demonstrated a pleural effusion at the base 
of the right lung. Bile had entered the thorax as a result of a bronchobiliary 
fistula. 
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Drawing illustrating injury to the common duct when the gallbladder was 
removed. The dotted lines indicate the part of the bile tract removed three years 
previously when a cholecystectomy was performed. 


It was decided to attempt to drain the bronchobiliary fistula by the abdominal 
route, as drainage of the liver below the diaphragm was thought to involve less 
risk of other complications. At operation the liver was markedly congested and 
purplish brown. No walled-off accumulation of bile below the diaphragm was 
found. 

The patient’s condition grew steadily worse, and she died on the third post- 
operative day. 

Postmortem examination revealed that the lower lobe of the right lung was 
edematous and bile-stained. At the dome of the diaphragm on the right was a 
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fistulous tract through which a probe was passed to the lung and bronchus. At 
the dome of the right lobe of the liver was a degenerated area 1 cm. in diameter 
lying 6 cm. below the surface. This small space connected with a fistulous canal 
passing through the liver into the lung and communicating with the bronchus. The 
superior surface of the liver was irregular and adherent to the diaphragm. In the 
same region as the fistula but deeper within the liver substance were several areas 
of degeneration with soft centers and outside limits deeply yellow. 


The gallbladder was absent. The duodenum was opened and the 
common duct traced upward. The duct was approximately 6 cm. in 
length and ended in a blind pocket. The hepatic duct was not found 
when the liver was sectioned, and the bile ducts were dissected down- 
ward to the hepatic duct. It was discovered that only 1 cm. of hepatic 
duct remained. 

The pathologist’s diagnosis was: absence of the hepatic duct and 
a portion of the common bile duct with right bronchobiliary fistula. 

In March 1928, Morton and Phillips? published an exhaustive list 
of forty-nine cases of true bronchobiliary fistula in which bile ducts 
were prevented from emptying in their normal manner by an obstruc- 
tion. To this series they added one case. In these fifty cases interference 
with the normal flow of bile was caused by obstructions such as gumma, 
cancer at the head of the pancreas, Ascaris worms or tuberculous 
processes in the lung and the liver. Three cases were the result of 
trauma. Stumpff’s* patient was knocked down by a bicycle ; in Graham’s * 


case symptoms began after the patient had been kicked by a horse, and 
in Tyramen’s * patient the fistula developed after shrapnel wounds and 
communicated with a ruptured bronchus through the torn edge of the 
diaphragm. 

Since 1928, Seelig and Singer,* Meredith,’ Loe,* Laird and Wilker+ 
son,® Razemon*® and Racz** have each reported a case of broncho- 
biliary fistula. Loe’s case was the result of trauma, the fistulous tract 


2. Morton, J. J., and Phillips, E. W.: Bronchobiliary Fistula: Review of 
Recorded Cases Other Than Those Due to Echinococcus and Amebic Ulcers, Arch. 
Surg. 16:697 (March) 1928. 


3. Stumpff, quoted by Elliot, T. R., and Henry, H. G. M.: Brit. M. J. 1:9, 
1916. 


4. Graham, J. E.: Brit. M. J. 1:1397, 1897. 
5. Tyramen, A.: Arch. f. klin. Chir. 89:434, 1909. 


6. Seelig, M. G., and Singer, J. J.: Bronchobiliary Fistula, Arch. Surg. 19: 
149 (July) 1929. 


7. Meredith, E. W.: Pennsylvania M. J. 33:389 (March) 1930. 
8. Loe, A. O., and Loe, R. H.: S. Clin. North America 10:1109 (Oct.) 1930. 
9. Laird, W. R., and Wilkerson, W. V.: Am. J. Surg. 15:317 (Feb.) 1932 


10. Razemon, P.; Bizard, G., and Lambret, H.: Echo méd. du nord 36:141 
(March 19) 1932. 


11. Racz, B.: Gydégyaszat 72:621 (Oct. 8) 1932. 
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passing from the ruptured liver through the torn fibers of the dia- 
phragm to the collapsed lung. Laird and Wilkerson and Razemon 
succeeded in outlining the fistulous tract by injecting iodized poppy- 
seed oil 40 per cent through the bronchoscope. In Razemon’s case the 
diagnosis was arrived at solely through this means, since the patient 
presented few of the symptoms usually associated with bronchobiliary 
fistula. In Laird’s case the oil demonstrated a hazy, irregular right 
diaphragm and a narrow shadow extending from the hilus into the 
obliterated right costophrenic angle. It was impossible to drain the 
common duct via the cystic duct because the latter had been completely 
obliterated through the formation of a subphrenic abscess. 

A case which resembles the one reported here is that of Seelig and 
Singer. Their patient returned six months after a cholecystectomy with 
symptoms of general pruritus, diarrhea, nausea, prostration, jaundice 
and clay-colored stools. During the exploratory laparotomy the surgeon 
was unable to locate the common duct, and all of the landmarks were 
blotted out by dense adhesions. Between the stump of the common 
duct and the duodenum was a gap of 3.6 cm. A small catheter was 
fixed in the end of the common duct which led to the lumen of the 
duodenum. The patient was discharged three weeks after operation. 
She returned ten months later with a bronchobiliary fistula. A sub- 
phrenic abscess had perforated the diaphragm and established a fistula 
between the bronchus and the intrahepatic biliary capillaries. After 
spontaneous expulsion of bile and pus from the bronchi, the symptoms 
abated. 

SUMMARY 


Fifty-six cases of bronchobiliary fistula have been reviewed, in 
four of which the fistula was the result of trauma and in two, the sequel 
of a surgical accident. In the remainder of the cases the fistula occurred 
after obstruction of the biliary passages due to other causes. 

The most common location of the fistula was through the dome 
of the diaphragm over the apex of the right lobe of the liver. Some- 
times, however, collections of pus followed a more circuitous course 
in seeking an outlet. 

Operative treatment afforded relief in the majority of cases if the 
operation was carried out in carefully planned stages. In a few cases 
the fistula healed spontaneously after the pus was evacuated from the 
bronchus and surrounding tissue. 

Drainage of the fistula by the abdominal route involved less risk 
of further complications. 

In two instances the injection of iodized poppy-seed oil into the 
fistulous tract was of valuable aid in diagnosis and in facilitating the 
problem of drainage. 











CHANGES OF THE BONES IN THE LEUKEMIAS 


LLOYD. F. CRAVER, M.D. 


AND 
MURRAY M. COPELAND, M.D. 
NEW YORK 


The literature is replete with instances of gross lesions of the bones 
associated with lymphoid and myeloid leukemia.’ Many of the patients 
had unusual findings in the blood and an atypical histopathologic 
picture, 

The following study presents the roentgenographic features of the 
changes of the bone which are associated with lymphoid and myeloid 
leukemia. 

LYMPHOID LEUKEMIA 

Since 1917, eighty-six patients with lymphoid leukemia have been 
treated at the Memorial Hospital. Of this group, six patients (7 per 
cent) ultimately showed changes of the bones roentgenographically 
(table). 


From the Memorial Hospital. 


1. Craver, L. F., and Copeland, M. M.: Arch. Surg. 28:809 (May) 1934. 
Eisenlohr, C.: Virchows Arch. f. path. Anat. 73:56, 1878. Ellermann, V.: 
Centralbl. f. allg. Path. u. path. Anat. 34:33, 1923. Emerson, C. P.: Bull. Johns 
Hopkins Hosp. 18:71, 1907. Ewing, J.: Neoplastic Diseases, ed. 3, Philadelphia, 
W. B. Saunders Company, 1928, p. 394. Feer, E.: Jahrb. f. Kinderh. 116:155, 
1927. Glinski, L. K.: Virchows Arch. f. path. Anat. 171:101, 1903. Gluzinsky, 
A., and Reichenstein, M.: Wien. klin. Wchnschr. 19:336, 1906. Hauck, G.: 
Virchows Arch. f. path. Anat. 78:475, 1879. Herbst, O.: Monatschr. f. Kinderh. 
9:447, 1910-1911. Hoffman, W. J., and Craver, L. F.: J. A. M. A. 97:836 
(Sept. 19) 1931. von Jaksch, R.: Ztschr. f. Heilk. 22:259, 1901. Karshner, 
R. G.: Am. J. Roentgenol. 16:405, 1926. Lehndorff, H., and Zak, E.: Folia 
haemat. 4:636, 1907. Lundholm, L.: Acta pediat. 9:137, 1929. Melchior, E.: 
Zentralbl. f£. Chir. 49:1737, 1922. von Mullern, K., and Grossman, B.: Beitr. z. 
path. Anat. u. z. allg. Path. 52:276, 1912. Nauwerck, C., and Moritz, P.: 
Deutsches Arch. f. klin. Med. 48:558, 1905. Od6esterlin, E.: Virchows Arch. f. 
path. Anat. 247:589, 1923-1924. Paltauf, R.: Wien. klin. Wchnschr. 25:46, 1912. 
Pférringer: Fortschr. a. d. Geb. d. R6ntgenstrahlen 20:405, 1913. Rolleston, 
H. D., and Frankau, C. H. S.: Lancet 1:173, 1914. Runeberg, J. W.: Deutsches 
Arch. f. klin. Med. 33:629, 1883. Schwarz, E.: Ztschr. f. Heilk. 22:294, 1901. 
Sternberg, C.: Myeloses, in Henke, F,, and Lubarsch, O.: Handbuch der speziellen 
pathologischen Anatomie und Histologie, Berlin, Julius Springer, 1926, vol. 1, 
p. 67. Taylor, H. K.: Radiology 6:523, 1926. Trusen, M.: Monatschr. f. 
Kinderh. 0:45, 1931. Versé: Verhandl. d. deutsch. path. Gesellsch. 14:62, 1912. 
Waldstein: Virchows Arch. f. path. Anat. 91:12, 1883. Wolf, C.: Beitr. z 
path. Anat. u. z. allg. Path. 89:151, 1932. 
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CRAVER-COPELAND—BONE CHANGES IN LEUKEMIAS 61 


Four of the patients were over 40 years of age. 

There were four female and two male patients. 

The duration of the disease prior to demonstrable changes of the 
bones varied from two months to three years and eight months. Follow- 
ing osseous involvement, one patient (case 4) is living after two years, 
and three died within one year. Apparently there is no correlation 


The black areas represent the most frequent sites of changes in the bones; the 
checkered areas, the next most common sites; the diagonal lines, the sites 
occasionally involved, and the white areas, the sites rarely affected. 


between the early development of changes of the bones and the duration 
of life following them. 

The symptoms were pain and, not infrequently, swelling over the 
affected bones, associated with other features of the disease. In some 
instances, no symptoms were noted in the affected bones. The pain 
was usually localized and was either severe or dull. Tenderness on 
pressure over the diseased bones was also a feature. 
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The clinical course, except as noted later, was generally characteristic 
of the disease and showed moderate enlargement of the spleen, involve- 
ment of the lymph nodes, fatigue, cachexia, anemia and increase in the 
lymphocytes of the blood, with early cell forms. 

In a previous communication on changes of the bones seen in 
lymphosarcoma, it was pointed out that definite lymphoid leukemic 
changes in the blood occasionally supervene as a terminal phase of the 
disease. This might be termed leukosarcomatosis.* 

In a number of cases observed at the Memorial Hospital in which 
the blood showed a relative increase in lymphocytes without early forms 
there was a clinical picture of lymphosarcoma. Only as a terminal 
feature of the disease were definite leukemic changes in the blood noted 
in some of the cases. The lymph nodes frequently showed a micro- 
scopic picture typical of lymphosarcoma. 

All of the patients with changes of the bones showed a variation in 
the blood picture from that seen in typical lymphatic leukemia. The 
hemoglobin varied from 20 to 90 per cent. It usually improved with the 
proper control of the disease by irradiation. The red cell count varied 
between 1,000,000 and 4,500,000. The white cell count ranged from 
leukopenia to marked leukocytosis (table). Depending largely on the 
time of roentgen therapy, the differential count showed a return to a 
normal ratio or a continued increase in lymphocytic forms. 


In case 5, in which autopsy revealed pseudoleukemia, repeated tests 
of the urine for Bence-Jones bodies gave negative results. 


Roentgenographic Study.—A review of the literature showed that 
the incidence of involvement was greater in the bones normally contain- 
ing red marrow, such as the ribs, spine and skull. 

In this group of cases, the principal bones involved, in the order 
of frequency, were the femur, the humerus, pelvis, skull, metacarpals, 
ulna and vertebrae (illustration and table). 

The roentgenograms showed both osteoclastic and osteosclerotic 
changes. A periosteal reaction was present in two cases. 

The skull in case 2 showed a periosteal elevation, which could be 
felt on palpation in the frontal and parietal regions. Possible slight 
osteoporotic changes were also noted in the skull. No instance of 
involvement of the ribs was present in this group of cases. 

The left ulna in case 1 presented definite periosteal lifting. The first 
metacarpal of the left hand showed expansion with marked osteoporosis. 


2. Craver, L. F., and Copeland, M. M.: Lymphosarcoma in Bone, Arch. 
Surg. 28:809 (May) 1934. 
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The pelvis in case 3 was mottled with areas of decreased density. 
The left femur in case 3 showed localized rarefaction in the lower 
diaphyseal region. 

In general, osteoporosis predominated in all of the bones showing 
changes roentgenographically. 

In reviewing this group of cases of lymphatic leukemia with gross 
changes of the bones it seems worthy of note that all were somewhat 
atypical in respect to the blood count. The patient in case 5 never 
showed a leukemic blood count, although the clinical picture otherwise 
was that of chronic lymphatic leukemia. Two lymph nodes from this 
patient showed a structure indistinguishable from that of a leukemic 
node, and at autopsy the observations, in view of the clinical course, 
were considered indicative of lymphatic pseudoleukemia. The condition 
in cases 2 and 4 may be termed low grade lymphatic leukemia. Case 1 
was that of a child, aged 3 years, whose white cell counts were only 8,000 
and 12,000. Cases 3 and 6 were the only ones in which there was 
marked leukocytosis, and in these cases the highest white cell count was 
only 38,600 and 43,200, respectively. 

It may be, therefore, that gross involvement of the bones is of more 
frequent occurrence in low grade lymphatic leukemia than in cases with 
high white cell counts. 
MYELOID LEUKEMIA 
Of eighty-two patients with the myeloid type of leukemia, only one 
had associated changes of the bones.* The age of this patient, a woman, 
was 59 years (table). 

The duration of the disease prior to the appearance of the changes 
of the bones was eight months. This patient is living nine months after 
the development of definite skeletal changes. 

The symptoms associated with the changes of the bones in the cases 
of myeloid leukemia were similar to those recorded for lymphatic 
leukemia. 

The clinical course was similar to that seen in the general group of 
cases of myeloid leukemia. The blood picture (table) showed a hemo- 
globin content of from 75 to 109 per cent. The white cell count varied 
from 5,000 to 34,000. Myelocytes were a constant feature. 

Roentgenographic Study.—The changes of the bones in myeloid 
leukemia are usually those of osteoporosis or osteosclerosis with diffuse 


3. Ewing, J.: 
pany, 1928, p. 394. 


Neoplastic Diseases, ed. 3, Philadelphia, W. B. Saunders Com- 
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or localized areas of rarefaction. Cases with periostitis have been 
reported.* 

The femurs in case 7 showed mottling in the upper thirds. Central 
punched-out lesions were observed in the femurs. 

Early lesions are difficult to evaluate, and many are not demonstrable 


in the roentgen films. Variations in roentgenographic technic should be 
carefully discounted in giving an opinion. 


PATHOLOGY 


In studies of the bones of the patients with lymphoid and myeloid 
leukemia, the bone marrow usually showed the process beginning as 
hyperplastic foci which enlarged and coalesced, eventually extending 
throughout the marrow-containing portion of the bone. The spongy 
trabeculae were then attacked and found to be in various stages of 
absorption. The shafts seemed to be thinned, and in places a distinctly 
aggressive destruction of the bone was seen. 

Microscopic studies of the osseous erosions showed resorption of 
bone with plugging of the haversian canals by the leukemic process. The 
erosion seemed to be due to the leukemic process per se rather than to 
the loss of blood supply caused by the occlusion of the haversian canals. 


It is important to emphasize the large numbers of erosions of the 
medullary bone which were found at autopsy but which could not be 
demonstrated in roentgen films. This compels one to conclude that 
changes seen roentgenographically represent relatively late changes in 
the bony structure. On the other hand, it is our opinion that changes 
might be demonstrated roentgenographically in a higher percentage of 
cases of leukemia than our figures indicate. Roentgen studies of the 
skeleton have not hitherto been made as a routine in cases of leukemia. 


Differential Diagnosis—The changes of the bones in the leukemias 
are to be differentiated from carcinoma, multiple myeloma, Hodgkin’s 
granuloma, lymphosarcoma and osteomyelitis. 

Metastatic lesions of the bone are usually medullary and most fre- 
quently appear at the sites where the vessels enter or emerge from the 
bone. Carcinoma of the prostate and of the breast may give rise to 
metastases which stimulate an osteoplastic reaction. Rarely does one 


see the diffuse osteoporosis found in leukemia associated with metastatic 
lesions. 


Multiple myeloma may readily be confused with the osseous changes 
in leukemia. The blood count and the involvement of the spleen and 
lymph nodes are valuable findings in differentiating the two diseases. 


4. von Jaksch, R.: Multiple Periostitis and Blood Findings Suggesting 
Myeloid Leukemia, Ztschr. f. Heilk. 22:259, 1901. 
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3ence-Jones bodies are found in 65 per cent of cases of multiple mye- 
loma although they are rare in cases of leukemia. 


In Hodgkin’s granuloma and lymphosarcoma involving bone, a blood 
count and biopsy of a lymph node are important in making the diagnosis. 
In certain cases of lymphosarcoma, a terminal leukemic blood picture 
may supervene.* 


Fa EE 


In osteomyelitis, periostitis is a common finding, but the reaction is 
much more extensive, and the periosteal changes give a shaggy appear- 
ance to the lesion. Leukocytosis is usually found in osteomyelitis, but 
atypical blood forms are rare. The involvement of the spleen and lymph 
nodes found in the leukemias is important in differentiating the two 
diseases. 


TREATMENT 





















High voltage roentgen therapy in suberythema doses applied to the 
diseased bone is efficacious in relieving pain and often permits complete 
repair of the bone. External radium therapy has also been used with 
good results. 


In treating large numbers of patients in clinics such as that of the 
Memorial Hospital, it has been found economically desirable to treat 
the majority of patients with leukemia by roentgen therapy, and in so 
doing it has been shown that roentgen therapy offers as much in the 
way of palliation as does radium therapy. 


More recently, irradiation by high voltage roentgen rays at longer 
distances has proved beneficial in the treatment of the leukemias, espe- 
cially lymphoid leukemia. This therapy is administered to the entire 
body or to certain portions of the body selected for treatment. The 
dosage to the entire body should rarely exceed 120 roentgen (r) units 
in one course of treatment. 


Supportive therapy, such as a diet rich in iron, liver or liver extract 
and, in selected cases, small transfusions, may be a distinct contribution 










$ 
in the care of the patient. 
: SUMMARY 
4 Eighty-six cases of lymphoid leukemia were analyzed, and six 
’ patients (7 per cent) were found to have associated gross changes of the 
t bones which were demonstrable by roentgen examination. 
- Eighty-three cases of myeloid leukemia were analyzed, and one 
patient was found to have gross changes of the bones. 
. The changes of the bones in general were found to be either osteo- 
d 


porotic or osteosclerotic, with or without periostitis. 


The general course of the disease is no different from that usually 
seen in cases of lymphoid and myeloid leukemia. 
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The urine of one patient was studied for Bence-Jones bodies, with 
negative results. 


The patients with lymphoid leukemia were often of the aleukemic 
type, while the patients with myeloid leukemia had definitely increased 
leukocyte counts. 


The treatment is discussed. 
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Inferior gnathoschisis is an extremely rare anomaly. Search of the 
literature has revealed only three instances of this defect in man. Keith * 
recorded a case in a full term infant (MacCormick’s specimen in the 
museum at St. George’s Hospital). Dupuytren* mentioned a case of 
“median fissure of the lower lip and lower jaw.” Wo6olfler* described 
a similar case in which there was, in addition, a cleft tongue. Hamilton * 
and Bland-Sutton * each reported a case of partially cleft lower lip. 

The defect is apparently equally rare in the lower animals. Walker * 
reported a median cleft of the lower lip, the lower jaw and the tongue 
inacalf. According to Keith the collection of examples of facial mal- 
formation in the museum of St. George’s College includes only three 
specimens of median cleft of the lower lip and jaw; one from an ass, 
another from a cockatoo and a third from a sparrow. 

In Wolfler’s case of an infant of 23 days, the defect was corrected 
by operation, which added interest. McCurdy * gave a brief description 
of the malformation in this case and of the operative procedure: 


The lower lip was split in the median line into two halves, which were again 
connected by cicatricial bridge in the lip proper. The latter, more strongly 
developed in its upper part and drawn toward the oral cavity, extended into the 
median line of the chin and into the neck down to the suprasternal fossa, becom- 
ing narrow and flatter as it descended. The cicatricial fissure in the lip corre- 
sponded to a defect in the lower jaw itself. This consisted of two halves, which 
were united by loose connective tissue and ran downward toward the median line. 








From the University of Virginia. 


1. Keith, Arthur, quoted by Brophy, T. W.: Oral Surgery, Philadelphia, 
P. Blakiston’s Son & Co., 1915, p. 559. 


2. Quoted by Paget, S.: Malformations of the Lower Lip, Lancet 2:476, 1892. 
3. Wélfler, Anton, quoted by McCurdy.* 


4. McCurdy, S.: Oral Surgery, Pittsburgh, Calumet Publishing Company, 
1901, p. 170. 
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The movable median ends of the two halves of the lower jaw were decidedly 
thinned, narrowed and terminated in a rounded and flat extremity. More inter- 
esting yet was the condition of the tongue; the anterior portion was divided 
longitudinally in two halves, like the leaves of an open book. The mobility of 
these two halves was much interfered with by the adhesion of a median cicatrix, 
at the bottom of the fissure, to the floor of the mouth. The base of the tongue 
was not split. It was, therefore, a median cleft of the lower lip, involving the 
lower jaw and tongue, the lateral halves being held together at a distance by 
a cicatrix formation. 

After a period of six months, operative treatment was determined upon. After 
splitting the cicatricial bridge, connecting the two halves of the lower lip and 
lower jaw, the cicatrix of the tongue running into the median line was first 
dissected from the floor of the mouth. The tongue was thus divided into two 
longitudinal halves, which, after removal of the cicatricial edges, were sutured, 
whereby the normal form of the tongue was restored. Then two pieces, each 
one centimeter wide, were removed from the ends of the jaw in order to obtain 
fresh bone surfaces, and united by means of silver wire. Finally the edges of the 
soft parts of the lower lip were freshened and sutured a la Mirault-Langenbeck. 
The healing of the wound progressed uninterruptedly. A small and final opera- 
tion was required and performed for the correction of the cicatrix of the chin 
drawn into the groove at the lower end of the united lower maxillary. 


The rareness of inferior gnathoschisis makes desirable the detailed 
description of additional cases. The malformation in our patient at the 
University of Virginia Hospital was extreme and was similar to that 
of Wolfler.* 


REPORT OF CASE 


History.—R. N. M., a white girl aged 13 days, was admitted to the University 
of Virginia Hospital on June 2, 1932. Her parents brought her for treatment of 
a congenitally cleft lower lip and jaw. 

The child’s family history was entirely unimportant. She was the tenth child 
born to her mother by the same father. All the previous children were said to 
be healthy and normal in every respect. Her parents were healthy, well nourished 
and apparently normal both physically and mentally. No congenital deformities 
were known to have occurred in any preceding generations or in any collateral 
relatives. The mother was delivered of the child uneventfully at full term by a 
midwife. 

Examination.—The child was well nourished and seemed to be healthy and 
normal in every respect except for an apparently imperforate hymen and a con- 
genital cleft commencing with the lower lip and extending to a point midway 
down the sternum. 

The character of the deformity may be seen in figure 1. The nose, the upper 
lip, the upper alveolus, the hard palate, the soft palate and the uvula were entirely 
normal. The lower lip, the chin, the mandible and the floor of the mouth were 
cleft. The tongue was interposed between the two sides of the divided structures, 
and the end was attached by tough, dense fibrous tissue to the thin, delicate tissue 
of the neck. The entire undersurface of the tongue was attached to the divided 
floor of the mouth. The tip of the tongue was adherent so far down on the neck 
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that it accentuated and depressed the median raphe of the tongue in such a way 
that the tongue itself appeared to be cleft. When the edges of the actual cleft 





were separated, however, it became evident that the tongue was intact, though 





its end was spread out along the margins of the cleft in the chin and upper part 





of the neck and hence seemed unusually wide. 





Under the chin was a peculiar pink, triangular area which did not seem to 





be entirely epitheliated. The base of the triangle extended along the lower border 





ve (38 Saeco 


of the chin, and its apex was situated at the junction of the middle and lower 





third of the sternum. Part of the area was covered by a filmy, delicate epithe- 41 





ium, but other parts seemed to be unepitheliated. The corium was obviously 





acking over the entire triangle. Cordlike prominences were evident just beneath 





the surface; presumably they represented the anterior muscles of the neck. The 







yoid bone and the thyroid gland were not palpable. The larynx could be felt 






























Fig. 1—A, photograph showing the child with gnathoschisis, in repose. B, 
he nose, upper lip, upper alveolus and palate were normal, and the lower lip, 
iandible and sternum were cleft. Note the deformity of the tongue, simulating 
cleft. 












by deep palpation, and phonation was normal. The entire manubrium and upper 
half of the sternum were apparently lacking. The sternal ends of the clavicles 
and ribs were consequently widely separated and movable. The sternocleido- 
mastoid muscles were attached to the ends of the clavicles, and the movements 
of the head seemed to be normal. In repose the triangular area was depressed 
except for the cordlike muscles, which stood out more prominently. At each 
inspiration the depression was accentuated, while at each expiration the depres- 
sion was slightly decreased. When the child cried or otherwise forcibly increased 
the intrathoracic pressure the triangular area bulged greatly. There was tympany, 
which suggested that the bulge was due to underlying lung tissue. The thymus 
was not identified. Roentgenograms of the entire body were made, but no defor- ‘ 
mities other than those described were found in the bones. | 
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The child was able to nurse either from the breast or from a bottle fairly 


satisfactorily, though there was marked drooling at all times. This kept the 
entire area constantly moist and somewhat macerated. The child’s general con- 
dition was so good that operation seemed desirable without delay. 

Oferative Treatment—On June 7, 1932, with the child under ether anes- 
thesia, the first operation was performed. The tongue was freed from its attach- 
ment to the neck and the margins of the cleft by sharp dissection. By excising 
a wedge of tissue with its base at the tip of the tongue and its apex posteriorly 
and another wedge with its base on the undersurface of the tongue and its apex 
superiorly, it was possible to reconstruct and epitheliate by suture a nearly normal- 
looking tongue. The tissue of the floor of the mouth under the tongue was 
approximated and epitheliated by suture. The ununited ends of the mandible 











Fig. 2.—A photograph showing the immediate postoperative result (ten days) 
Note the normally mobile tongue, the scar of approximation of the two halves oi 
the chin and the marked bulging in the region of the sternal defect due to 


increased intrathoracic pressure when crying. 


were approximated by sutures placed in the soft tissues only. The child stood 
the operative procedure well, but it. seemed safer to complete the repair at a 
later date. 

The postoperative convalescence was uneventful, and the child continued to 
thrive. In a few days the tongue appeared to be almost normal and functioned 
normally. 

The second operation was performed on June 25, 1932. With the patient 
under ether anesthesia, the edges of the cleft in the lower lip and chin were 
excised, and the contour of the lip and chin were restored to relatively normal 
appearance by suture (fig. 2). 



























MORTON-JORDAN—INFERIOR GNATHOSCHISIS 651 
The child’s convalescence from this operation was uneventful. The structures 
healed by primary union, and both anatomically and esthetically the result was 
satisfactory. Several days later the child was taken home. The parents were 
directed to keep closely in touch with us, and plans were made to complete the 
plastic work at a later time by a whole thickness skin graft and subsequent bone 


craft at the site of the sternal defect. 


Result—The child was brought in for examination in January 1933, approxi- 
mately six months after the operation. At that time directions were given the 
parents regarding improvement of the child’s diet. A photograph taken at that 
time shows the relatively normal appearance of the face (fig. 3). 

A letter, dated March 27, 1934, from the child’s parents, stated that she died 
n Jan. 30, 1934, of pneumonia which followed measles. Prior to this acute illness 
e child seemed to be perfectly well and thrived normally. Postmortem exami- 
ition unfortunately could not be made. 








+ 
Fig. 3—A photograph of the remote postoperative result (six months). Note 
e relatively normal-looking lower lip and chin. The shadow in the depression 
at the site of the sternal defect. 


COM MENT 


The etiology of the condition involves three interesting questions: 
the embryologic interpretation in terms of primordia of the primitive 
pharynx ; the nature of the factor underlying the developmental arrest, 
and the explanation of the relative infrequency of cleft of the inferior 
maxilla as compared with that of the superior maxilla. Obviously the 
primary defect concerns the mandible; defects in the tongue, the lip, 
the chin, the submental area of the skin, the body of the hyoid and the 
anterior half of the sternum are secondary. In our case the inhibitory 
factor prevented the normal medial union of the bilateral pair of man- 
dibular primordia, the mandibular processes of the first pair of branchial 
arches ; the resulting anomalous cleft in the primitive mandible disturbed 
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the normal development of adjacent structures. This conclusion is in 
accord with the chronological order of development of the primordia of 
the involved structures: The mandibular processes fuse to form the 
primitive lower jaw during the fifth week, the anterior tongue primordia 
fuse during the seventh week, and the paired sternal primordia begin 
fusion anteriorly during the ninth week. 

The lateral wall of the primitive pharynx consists of five branchial 
arches alternating with branchial grooves. These embryonic structures 
contribute the primordia of the boundaries of the mouth and of the 
walls of the pharynx and larynx and their associated glands (fig. 4). 
Since the body of the hyoid bone was lacking, the defect involved at 
least the first three branchial arches. And since the anterior aspect of 





Fig. 4—A drawing illustrating (4) the embryonic primordia at the fifth week 
and (B) their part in the formation of the face (from Jordan and Kindred: A 
Textbook of Embryology, New York, D. Appleton & Company, 1930). 


the neck was malformed, the remaining two arches were probably also 
involved to a slight degree. The sternum receives no contribution from 


the pharyngeal region; the sternal defect was secondary to the man- 


dibular and submental fissure. The defects are related only to the 


medial ends of the bilaterally paired primordia; the ends of the man- 
dibular processes and those of the second and third branchial arches 
failed to meet in the ventral midline. Since the primordia of the medial 
portions of the lower jaw, the lower lip, the chin and the body of the 
hyoid are derived from this medial area following fusion, these struc- 
tures failed to develop in the absence of fusion of the ventral ends of 
the paired branchial arches. 
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Under these conditions a bifid tongue was to be expected. The fact 
that the tongue was approximately normal except for its firm attachment 
medially to the floor of the mandibular cleft is puzzling. However, the 
tongue as bound down to the floor of the cleft appeared to be double 
anteriorly and was deeply creased in the midline. This bilaterally paired 
condition indicates the original pair of anterior tongue primordia. These 
rimordia constitute the superficial oral portions of the mandibular proc- 
sses. Since these processes failed to unite, the tongue primordia would 
lso be expected to remain unfused and consequently to produce a split 
mgue. One can only conclude that the anterior tongue primordia were 
ifficiently closely approximated medially to permit of at least such a 
‘gree of fusion as could subsequently be improved by regulatory proc- 
ses and result in a fairly normal uncleft tongue. 

The midventral fusion of the branchial arches proceeds in a cephalo- 
iudal direction. The nonfusion of the dominating mandibular proc- 
ses of the first pair of arches may be assumed to have held apart the 
ntral ends of the succeeding arches. The restraint on the second and 
icceeding arches may be interpreted as the mechanical effect of the 
read of the mandibular processes. The photograph of the postopera- 
e result shows an approximately normal width of the lower jaw and 
in. The mandibular cleft was apparently not the result of any lack 

tissue but of the operation of some factor preventing contact of the 

posed ends of the mandibular processes. In view of this, an alterna- 
e explanation of the submental cleft and the absence of the basihyoid 
ay be given in similar terms. The same factor which hindered the 
proximation and union of the mandibular processes may have held 
art also the opposed ends of the lower branchial arches. Since the 
ily of the hyoid develops from the ventral area of fusion between the 
ids of the second and third pairs of branchial arches, the absence of a 
asihyoid is explainable also on the basis of a failure on the part of 
1ese two pairs of arches to become approximated in the midline. The 
ame interpretation of mechanical resistance to median apposition of 
irch primordia may explain the defective integument and musculature 
iver the anterior surface of the neck. The thin median area represents 
he original ventral pharyngeal region which remained uninvaded by 
ranchial arch mesenchyme. 

The anterior portion of the sternum was cleft, and the manubrium 
appeared to be entirely lacking. The bifid portion of the sternum cor- 
responded in extent approximately to the defective area of the neck and 
adjacent portion of the chest. The body of the sternum arises from a 
bilateral pair of cartilaginous sternal bars, which fuse medially during 
the ninth week. The manubrium arises from a pair of presternal car- 
tilages opposite the ventral ends of the clavicles. The bifid condition 
of the upper end of the sternum in this case was obviously the result 
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of a failure of cephalomedial fusion between the pair of sternal bars 
and between the adjacent manubrial cartilages. The episternal (manu- 
brial) cartilages have presumably become attached either to the adjacent 
ends of the clavicles or to the cephalic ends of the bifid sternum. At 
the ninth week, when the paired primordia of the sternum normally fuse, 
the lower jaw is already relatively well developed. The median separa- 


tion in the lower jaw in our patient may be assumed to have prevented 
the normal approximation of subjacent bilateral paired primordia and 
thus to have inhibited the normal development of the anterior half of 
the sternum. 

This interpretation, then, that this group of medial clefts in struc- 
tures which require for normal development orderly medial fusion of 
the respective mesenchymal primordia was the product of some factor 
inhibitory to the normal medial approximation of the ventral ends of 
the primordia calls for an identification of the nature of the repressive 
influence. The view that these defects are not the result of the lack 
of actual primordial tissue or even of deficient ventromedial elongatior 
of the paired primordia, the embryonic branchial arches, may explaii 
also the absence of a terminal cleft in the tongue. The anterior tongue 
primordia in our case were presumably of normal extent, and since the 
primordia are located on the oral surface of the mandibular processe: 
and the wide portion of the mandibular cleft is in the region of the chin 
they were not sufficiently widely separated to prevent a nearly norma! 
degree of medial fusion. 

In our search for the factor which prevented the approximation and 
fusion of the ventromedial ends of the mandibular processes, resulting 
in the wide cleft of the lower jaw, we were logically led to a stage just 
preceding the time of fusion of the mandibular processes, namely, to a 
point in time at the beginning of the fifth week. This stage of develop- 
ment is represented by an embryo approximately 5 mm. in length 
(fig. 5). At this stage the head end of the embryo is sharply flexed in 
the cervical region; the ventral surface of the pharynx is pressed down 
on the cephalic surface of the heart. Corresponding with the relatively 
thin midventral region of the pharynx, the area of approximating but 
unfused ventral ends of the mesenchymal branchial arches, is the aortic 
bulb (anteriorly) and the continuous truncus arteriosus. One needs 
only to postulate some factor of pressure producing a closer approxi- 
mation than normal between the thin midventral surface of the pharynx 
and the subjacent anterior cardiac region to explain the lack of ventral 
fusion between the ends of the paired mandibular processes. Such 
approximation under pressure between the pharynx and the subjacent 
supracardiac wall of the body would produce a certain degree of more 
or less transient adhesion between the apposed structures. Adhesion 
could possibly be the primary factor rather than a secondary effect of 
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compression. The factor of adhesion, whether of secondary or of 
primary significance, helps further to explain the binding down of the 
chin to the subjacent region of the neck (which was conspicuous in the 
side view of our patient) and possibly in part explains the integu- 
mentary and muscular maldevelopment in the region of the anterior 
portion of the neck and upper part of the breast. 

An analysis of the essential data, then, leads to the conclusion that 
the primary factor in this case was mechanical. The compression of 
the ventral pharyngeal region onto the anterior cardiac region at the 
5 mm. stage (from 30 to 35 days) and/or adhesion between these two 
pposed surfaces along the midarea prevented fusion of the ventro- 


Lengths imny 


Fig. 5—A drawing of the right side of Watts’ embryo, at approximately the 
35 day stage (from Jordan and Kindred: A Textbook of Embryology, New York, 
D. Appleton & Company, 1930). 


medial ends of the paired mandibular processes and of the succeeding 
pairs of branchial arches, producing in consequence primarily a medial 
mandibular cleft and secondarily an anteriorly cleft sternum and a 
medial cervical area of defective skin and musculature. 

This explanation of the anomaly, however, it must be admitted, 
only deepens the mystery of the rarity of the occurrence of clefts in 
the inferior maxilla. If this simple mechanical explanation sufficed, the 
anomaly should be expected to occur much more frequently. Assuming 
that the explanation is correct, as the anatomic and embryologic evidence 
outlined seems to indicate, then the extreme rarity of the defect may 
have its explanation in the fact that fusion between the midventral 
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pharyngeal region and the subjacent cardiac region, other than that of 
very slight degree, would almost certainly result in such serious inter- 
ference with the normal cardiac function as to produce death and 
abortion before the beginning of the third month. An examination of 
aborted embryos of this period night reveal previously unrecognized 
instances of potential inferior gnathoschisis. Under this interpretation 
the cases of simple median cleft of the lower lip would represent 
conditions of the least degree of transient compression and fusion 
between the pharyngeal wall and the supracardiac integument. 


SUMMARY 

A review of the literature revealed that inferior gnathoschisis is an 
extremely rare anomaly. Only three instances of complete gnathoschisis 
in man, two instances of partially cleft lower lip in man and three 
instances of gnathoschisis in animals were found. 

The case of a child with a median cleft of the lower lip and 


mandible, associated with a cleft sternum and absence of the basihyoid 


has been described in detail, together with the operative procedure 
employed to correct the deformity. The embryologic factors involved 
have been discussed. 
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Defects of the caudal end of the vertebral spine are not so uncommon 
s one would imagine if judging from the literature. This deformity 
1as been considered and reported more frequently in recent years, but 
t has had scanty mention when compared with the frequent reports of 
eformities in other parts of the spine, for instance, the Klippel-Feil 
yndrome. A plausible explanation is that deformities of the caudal 
tion of the vertebral spine are usually combined with extensive 
ivolvement of the viscera and the lower extremities and are not com- 
atible with life and that hence they are of more theoretical anatomic 
terest. Many of the peculiar sirenes belong to this group. As a rule, 
ese conditions show, in addition to the malformation of the lower 
<tremities, considerable numerical reduction of vertebral segments, 
ther complete, involving vertebral bodies and arches, or incomplete, 
ith partial development of some of the segments. However, there are 
ses in which the degree of deformity of the caudal portion of the 
‘rtebral spine is compatible with life, and it is with these that the fol- 
wing pages are concerned. 

A search of the literature revealed reports of only eighteen cases, 
id so the presentation of two others seems justified. Dr. Steindler 
ermitted me to report these two cases. 

Because of the few reports in the literature, a brief presentation in 
ieir chronological order is of interest. 

Wertheim * reported the case of a girl, aged 8 days, who died of 
‘vere loss of weight; the spine ended at the fifth lumbar vertebra, and 
he sacrum and coccyx were missing. 

Albrecht’s * specimen showed a normal first sacral and a hypoplastic 
second sacral vertebra; the rest of the sacrum and coccyx were absent. 

Litzmann * reported the case of a woman, aged 36, who had had 

deformity and weakness of the feet from birth. The feet were in the 
‘aleaneous position. The patient was incontinent. She had had two 
previous pregnancies ; both of the infants were stillborn. The patient 
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1. Wertheim, C. C.: Complete Absence of Sacrum and Coccyx in New-Born, 
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2. Albrecht: Ueber congenitalen Defekt der drei letzten Sacral- und 
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3. Litzmann: Ein durch mangelhafte Entwickelung des Kreuzbeines quer- 
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died during the third labor; the first two sacral segments alone were 
present and formed a semicircle which permitted bony union of the 
lumbar spine to the iliac wings; there were a sacralized third lumbar 
vertebra and malformed third and fourth lumbar vertebrae; the pelvis 
had a small transverse diameter. 

Mally * reported the case of a child, aged 9 years, who had Little’s 
syndrome, club feet, dislocation of the hip and absence of the sacrum 
and coccyx. 

Friedel ° reported the case of a full term child of undetermined sex 
who died following trauma occurring at birth. Rupture of the skin of 
the popliteal fossa with infection and erosion of the popliteal vein had 
occurred ; the vagina was rudimentary; the right foot was in the cal- 
caneus, and the left in the equinus position. The spine ended at the 
tenth dorsal segment. The ischial spines were fused. 

Fitch’s ® case was that of a boy, aged 6 years, who stumbled easily 
and who was incontinent; there were anomalies of the lower cervical 
and the upper dorsal portion of the spine. The lower four sacral seg- 
ments and the coccyx were absent. 

White’s * patient was a full term, stillborn boy with atresia of the 
rectum and anus; both feet were in the equinovarus position, and there 
were severe abdominal malformations. The two lumbar vertebrae were 
rudimentary. The rest of the spine caudally was absent. 

Charlier and Sauty * reported the case of a 4 month old boy with a 
large spina bifida manifesta. He was incontinent. The right foot was 
in the equinovarus, and the left in the calcaneovalgus position. Death 
followed the removal of a meningocele. There were right dorsolumbar 
scoliosis and extensive spina bifida caudally from the tenth dorsal 
vertebra. The sacrum and coccyx were absent. 

Rendu and Verrier’s * patient was a child, aged 1% years, who was 
incontinent and who had partial paralysis of the lower extremities. 
The right foot was in the equinovarus, and the left in the calcaneo- 
valgus position. There was dislocation of the hips; the fifth lumbar 
vertebra was substituted for the first sacral vertebra, and the sacrum 
was represented by a small bony fragment between the iliac wings. 


4. Mally, quoted by Foix and Hillemand.'* 


5. Friedel, G.: Defekt der Wirbelsaule vom 10. Brustwirbel an abwarts bei 
einen Neugeborenen, Arch. f. klin. Chir. 93:944, 1910. 

6. Fitch, R. R.: Congenital Absence of Vertebrae Below First Sacral, Am. 
J. Ortho. Surg. 7:540, 1910. 

7. White, C.: A Fetus with Congenital Absence of the Sacrum, Proc. Roy. 
Soc. Med. 4:279, 1911. 

8. Charlier and Sauty: Spina bifida géant, Rev. d’orthop. 4:257, 1913. 


9. Rendu, A., and Verrier, H.: Absence partielle du sacrum, malformations 
multiples, Rev. d’orthop. 4:311, 1913. 
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Bradburn *® reported the case of a man, aged 24, who had been 
incontinent since birth. His feet were contracted and the sacrum and 
coccyx were almost entirely missing. 

Stewart's '' patient was an incontinent boy, aged 6 years, who was 
very active on his feet, which were in the equinovarus position. The 
sacrum and coccyx were missing. 

Desfosses and Mouchet ** reported the case of an incontinent girl, 
wed 7% years, whose feet were in the equinovarus position. The 
rectum opened into the vagina; the lower two lumbar vertebrae, the 
sacrum and coccyx were missing. 

Foix and Hillemand ** reported the case of a man, aged 51, who 
ad been incontinent until the age of 14, although there was subsequent 
ight improvement. There was atrophy of the buttocks, thighs and 
et. The fifth lumbar vertebra was sacralized. The four sacral seg- 
ents and the coccyx were missing. 

The patient of Foix, Hillemand, Achard and Mozon ** was an incon- 
nent woman, aged 21, with atrophy of the buttocks. The intergluteal 
oove was almost absent, and the fifth lumbar vertebra was sacralized. 
he lower three sacral segments and the coccyx were absent. 

Leri and Linossier ** reported the case of an incontinent woman, 
‘ed 41, who had had two full term pregnancies, both children dying 
iring the delivery. The right foot was in the equinovarus and the 
ft in a laterally displaced position. The lumbar portion of the spine 
is deformed and fused, and the sacrum and coccyx were absent. 

Drehmann’s ** patient was an incontinent boy, aged 1 year, who had 
ub feet and a weak musculature of the lower extremities. The last 
vo lumbar vertebrae and the sacrum and coccyx were missing. 

Brack’s ** patient, a stillborn child, had a deformity resembling a 
rene and was of undetermined sex. The sacrum and coccyx were 
lissing. 


10. Bradburn, W. R.: Interesting Case of Infected Bladder and Kidneys Due 
Malformation of Sacrum, New Orleans M. & S. J. 74:633 (March) 1922. 


11. Stewart, S. F.: Absence of Sacrum, Arch. Surg. 9:647 (Nov.) 1924. 


12. Desfosses, P.. and Mouchet: Absence du sacrum, Rev. d’orthop. 11:61, 
1924, 


13. Foix, C., and Hillemand, P.: Dystrophie cruro-vesico-fessiére, Rev. neurol. 
31:450, 1924. 


14. Foix; Hillemand; Achard and Mozon, cited by Foix and Hillemand.' 


15. Leri, A., and Linossier: Absence du sacrum, Bull. et mém. Soc. méd. d. 


hop. de Paris 49:504 (March 27) 1925. 


16. Drehmann, G.: Ueber angeborene Wirbeldefekte, Beitr. z. klin. Chir. 139: 
191, 1927, 


17. Brack, E.: Ueber das Kreuzbein, Virchows Arch. f. path. Anat. 272:295, 
1929, 
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Feller and Sternberg’s ** patient was a premature stillborn girl. 


Atresia of the rectum was present. The feet were in the equinovarus 


position, and the abdominal organs were normal. The lower four 


lumbar segments and the sacrum and coccyx were missing. 


REPORT OF CASES 
The two cases from this clinic follow. 


Case 1.—S. J., aged 14 months, had had deformities of the spine and legs since 
birth. She was born at full term of a 20 year old primipara by normal delivery. 
At birth shortening of the thighs and torso was noted. Loss of tone of the bowel 


Fig. 1 (case 1)—The patient at the age of 14 months. Note the lumbar 
kyphosis, the atrophy of the buttocks and the equinovarus deformity of the feet. 


and bladder sphincters was soon evident. The family history was essentially 
unimportant. Physical examination revealed the following positive findings: 

1. A short torso with lumbar kyphosis. 

2. Dislocation of the hip joints. 

3. Flexion contractures of the knees of 20 degrees. 

4. Bilateral talipes equinovarus. 

5. Fecal and urinary incontinence. 


6. Flattening of the buttocks and some atrophy of the thighs posteriorly. 


Roentgen examination showed the following significant features: 

1. Partial or complete fusion of the ribs on both sides of the thorax. 
2. Spina bifida occulta of the upper dorsal region. 

3. A right lumbar rib. 

4. Three rudimentary lumbar vertebrae. 


5. Loss of osseous continuity between the third lumbar vertebra and the pelvis. 


18. Feller, A.. and Sternberg, H.: Zur Kenntnis der Fehlbildungen der 
Wirbelsaule, Virchows Arch. f. path. Anat. 280:649, 1931. 
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6. Absence of the sacrum and coccyx, the iliac wings almost touching posteriorly. 

7. Bilateral dislocation of the hip joints. 

The patient’s parents were advised to return with the child when she was 
2 years old for correction of the deformities of the knees and feet. At that time 
the child was able to sit alone and to stand by bracing the knees against each 


other. Operative correction was again advised, but the patient did not return for 
treatment. 


Fig. 2 ¢case 1).—Roentgenogram showing absence of the sacrum and of the 
lower two lumbar vertebrae, deformities of the thorax and dislocated hips. 


Case 2.—R. S., aged 9 years, was unable to bend the knees or to walk. without 
crutches. There was backward bending of the left knee with turning out of the 
legs. The deformities mentioned were present at birth, which was normal. Urinary 
and fecal incontinence was complete, but intestinal control improved gradually. 
At the age of 5 years, following closed reduction of the hips (?) and femoral 
osteotomies to correct severe internal rotation contractures, the patient was able 


to walk. However, the position of the leg gradually changed to a progressive 
external rotation contracture and a left “back-knee.” 


i 
} 
‘ 
2 


Crutches became necessary. 
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Physical examination showed the following positive findings: 


1. Bilateral valgus of the feet, with marked contractures of the achilles 
tendon. 


2. The right knee in full extension and allowing only a few degrees of flexion. 

3. The left knee in 50 degrees of recurvation, flexion being blocked by the 
contracted quadriceps. 

4. Dislocation of the hip joints with outward rotation contractures and limitation 
of hip motion in flexion and internal rotation. 

5. Urinary incontinence. 

6. Rudimentary but descended testicles. 


7. Atrophy of the thighs and buttocks with short intergluteal fold. 








Fig. 3 (case 2).—The patient at the age of 9 years. Note the atrophy of the 
buttocks and thighs, the perineal disturbance and the deformities of the lower 
extremities. 


Roentgen examination showed the following significant features: 


1. Four lumbar vertebrae. 


2. Absence of the sacrum and coccyx, with the iliac wings in close apposition 
posteriorly. 


3. Dislocation of the hip joints. 


4. Small knee joints, with normal contours. 


Following a Bennett plastic lengthening of the left quadriceps muscle, full 
extension of the knee was obtained, which was later improved by means of turn- 
buckle casts to allow 15 degrees of flexion. The patient became ambulatory in 
the long leg braces and with crutches. Later supracondylar femoral osteotomies 
corrected the external rotation contractures, and the patient was able to walk with 
good alinement of the lower extremities. 
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Fig. 4 (case 2).—The patient one year after the last operation. 


er 


Fig. 5 (case 2).—Roentgenogram showing absence of the sacrum, the presence 
of four lumbar vertebrae and dislocated hips. 
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COMMENT 
From the eighteen cases reported in the literature and the two 
reported in this article, it is noted that absence of the sacrum is often 
compatible with life and that associated with the primary defect of the 


vertebral spine are characteristic clinical findings which are due in part 


to the deformity itself and in part to the accompanying lesion of the 
nervous system. The manifestations of the deformity itself are a char- 
acteristic flattening of the contour of the caudal region, absence of the 
buttock prominences and the groove between them, absence of sacral 
spinous processes and on rectal examination the encountering of soft 
tissue instead of the normal bony concavity of the sacrococcygeal 
segments. The iliac wings appear pushed together posteriorly and are 
almost vertical, thus narrowing the pelvic canal. Very characteristic 
are the roentgenologic findings which remove any doubts which are 
present after a clinical examination. 

With the typical neurologic and orthopedic manifestations are pri- 
marily associated incontinence of urine and occasionally incontinence 
of feces as well. This incontinence is complete but may show slight 
improvement in later years, especially during the day time. It is of 
interest that despite the urinary difficulty the genital system usually 
escapes involvement, as demonstrated by the ability of two adult females 
to carry their progeny to term. Leri and Linossier explained this on 
the basis of loss of innervation to the urinary organs, which is sacral 
in origin, as compared with the genital innervation, which is lumbar. 

Next in frequency are the deformities of the feet, which were 
absent in only six cases. As a rule, the deformity is a paralytic club- 
foot, in some cases one foot being in the equinovarus and the other in 
the calcaneovalgus position. There can be no doubt that these deformi- 
ties of the feet are due to a lesion of the sacral or lumbosacral plexus, 
as they occur also in cases of spina bifida occulta and spina bifida 
aperta. As far as the sensory disturbance is concerned, it is difficult 
to obtain a clear picture from the data in the literature. In some 
cases the patient is reported as having complete sensory and motor loss 
of the lower extremities, while in other cases with apparently the same 
degree of involvement the nervous disturbance did not seem to be pro- 
nounced. These differences may be due in great part to the amount 
of care taken during the neurologic examination. More accurate exami- 
nation reveals the sensory and motor loss to be that of the sacral or 
lower lumbosacral plexus. 

Foix and Hillemand were impressed by the clinical similarity of the 
cases with congenital absence of the sacrum. They considered the clinical 
picture to be a syndrome for which they introduced the term dystrophie 
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cruro-vesico-fessiére and emphasized especially the characteristic atrophy 
of the gluteal regions. This term is not descriptive from the pathologic 
point of view, because there is no real dystrophy, as all the symptoms 
included in the term are entirely due to the myelodysplasia or congenital 
lesion of the plexus connected with absence of the sacrum. From the 
clinical point of view, however, the term may be acceptable, as it includes 
the outstanding clinical symptoms, namely, involvement of the lower 
extremities, the bladder and the gluteal regions. 

To the group of infrequent findings belongs the dislocation of the 
hip joint, which was present bilaterally in four cases. The severe pelvic 
deformity with almost vertical iliac wings doubtless represents the 
mechanical reason for the deformity. 

In ten cases associated anomalies of the vertebral spine were found 
in more cranial segments, most frequently in the lumbar region. This 
shows clearly that there is only a gradual but not an essential difference 
in the deformities of the spine. 

Absence of the sacrum is also of practical interest to the obstetrician. 
\lbrecht introduced the term “dyspygic pelvis” for this pelvic deformity, 
which is characterized by a marked decrease in the transverse diameter. 
Litzmann stated the belief that it is a third type of pelvis with a narrow 
transverse diameter and classified it with the ankylotic and the kyphotic 
pelvis. That the female with this type of pelvis is handicapped is evi- 
denced by the difficulties during labor which are mentioned in the case 
f Litzmann and in that of Leri and Linossier. 

As far as etiology is concerned, there is no doubt that the condition 
must date, as do all severe congenital deformities of the spine, to the 
early days of embryonal life. Several theories have been advanced, 
varying from Wertheim’s theory of late prenatal origin to Friedel’s 
conception of a minute embryonal trauma producing a longitudinal 
kink in the long embryonal axis, with caudal suppression. The most 
plausible theory is the hypothesis of Feller and Sternberg, which 
explains the sacral variations and peripheral manifestations on the basis 
of a varying degree of defects in the posterior portions of the metameric 
segments, with additional involvement of the anterior portions in cases 
with abdominal visceral anomalies. They advanced their theory in con- 
trast to Bolk’s theory of complete suppression of the segments. The 
latter author was unable to explain a complete segmental defect in the 
vertebral spine with normal development of the ventral organs. 


The treatment can be only symptomatic. Simple orthopedic pro- 
cedures, such as manipulative correction of the deformities of the lower 
extremities for young children and osteotomies for older persons, can 
be of great benefit, as shown in one of our cases. 
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SUMMARY 

To the eighteen cases of absence of the major part or all of the 
sacrum and coccyx reported in the literature two cases were added, 
both with complete absence of the sacrum and coccyx. 

The associated findings which predispose to this diagnosis are 
urinary incontinence, clubfoot, absence of the coccyx and of all or 
part of the sacrum, occasional sacralization of the last lumbar vertebra 
and atrophy of the buttocks and thighs. 

Treatment is directed toward correction of the deformity of the 
lower extremity if sufficiently active muscular action is present to indi- 
cate that the patient will be able to assume the erect position when the 
lower extremities and the spine are alined. 
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Celsus,’ discussing the study of anatomy by the dissection of living 
criminals, a practice in vogue in Alexandria in the third century B. C., 
stated : 

It is indeed true that the abdomen, with which our argument is less concerned, 
can be opened while a man yet lives, but as soon as the knife reaches the thorax, 
and cuts the transverse septum, which is a membrane dividing the superior parts 
from the inferior and called diaphragma by the Greeks, the man at once gives 
up the ghost and thus it is the breast and its viscera of a dead man and not a 
living man which the murderous physician examines. He had thus performed a 
cruel murder and has not learned what the viscera of a living man are like. 


In this article we are not concerned with the results of opening the 
thoracic cavity. We are, however, interested in what effect a large 
pneumothorax has on the thyroid gland, and we wish to raise the ques- 
tion of whether pneumothorax produces anoxemia. The problem, 
although physiologic, has received scant attention. To the clinician it 
is of prime importance to know in what way he alters the physiology 
of respiration and what changes he causes in other organs when he 
produces pneumothorax in a patient. To the thoracic surgeon also it 
is essential to know the gross effects of pneumothorax. 

Marine, Spence and Cipra,? Webster and Cipra,* Baumann, Cipra 
and Marine * and Chesney, Clawson and Webster * have shown that an 
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exclusive diet of cabbage produces a large hyperplastic goiter in rabbits. 
They have also proved that it is the cyanide content that produces this 
change. Their work has been confirmed and elaborated by McCarrison, 
Sankaran and Madhava.* Marine expressed the belief that the effect on 
the rabbits was due to anoxemia. It is an old, established physiologic 


TasLe 1.—Results of Pneumothorax on Puppies* 


Amount Hyper- 
of Air More plasia Effusion 
Animal Duration of Introduced, More Colloid No and and Section 


No. Compression Ce. Colloid Doubtful Change Infection Necrosis Lost 
1 week 


9 days 0) 
7 days 90 
7 days 90 


Total 
Long duration 
129 
127 
Total 


* The result obtained in each instance is indicated by +. 
+ This was a very large puppy. 


fact * that cyanides produce internal anoxemia; that is, they inhibit indi- 
vidual cellular respiration. In recent years the contention has been that 
all patients with hyperfunctioning thyroid glands are anoxemic, and 
oxygen tents have been used with good results in thyroid crises, both 
preoperatively and postoperatively. 


6. McCarrison, R.; Sankaran, G., and Madhava, K. B.: Indian J. M. Research 
20:723 (Jan.) 1933. 


7. Sollmann, T.: Manual of Pharmacology, ed. 3, Philadelphia, W. B. 
Saunders Company, 1926, p. 773. 
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Reich and Blauel * showed that tracheal stenosis produced colloid 
goiter. This work was confirmed by Breitner.* Both groups believed 


the change to be due to a lack of oxygen, presumably anoxemia of the 
external type. In a recent publication 
tracheal stenosis, if severe enough, produces a colloid, quiescent phase 
in the thyroid gland. At the same time we raised the question as to 


10 


we confirmed the fact that 


whether this change is due to anoxemia, to partial asphyxia or to some 

much more complicated biochemical process. During the course of our 

experiments on tracheal compression, the question arose as to whether 
large pneumothorax or an oleothorax would not produce the same 
ffect. It is with this that we shall now deal. 








Fig. 1—A roentgenogram showing pneumothorax in a dog with 175 cc. of air 
in each pleural cavity; this is equal to 30 cc. per pound of body weight. 


In this work all the animals were housed and fed in the same way 
and the same technic was used as in our work on tracheal compression.’° 
All oleothoraxes and pneumothoraxes were effected with strict anti- 
septic and aseptic precautions. We considered it necessary in these 
experiments to use large compressions. Experimentally, we found that 
the animals would tolerate, without showing marked evidence of 
embarrassment, about 30 cc. of air or oil per pound (0.45 Kg.) of body 


weight equally divided between the two sides. This amount was used 


8. Reich and Blauel: Beitr. z. klin. Chir. 82:475, 1912-1913. 

9. Breitner: Acta chir. Scandinav. 57:207, 1924. 

10. Abbott, A. C.; Goodwin, A. M., and Meltzer, S.: Canad. M. A. J. 28: 
481, 1933. . 
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in all animals except those specially marked in tables 1 and 2; those 
few received less. Figure 1 is a roentgenogram of a dog with a bilateral 
pneumothorax in which we used 30 cc. of air to the pound of body 
weight. In the majority of animals we used oil instead of air, as no 
refilling was required. Sections from the thyroid gland were taken 
before a compression was done and at the end of the experiment, for 
comparison. 

In our first series twenty-six puppies were used. In all except two, 
30 cc. of oil per pound of body weight was used for compression. 
In the great majority of the animals we used olive oil sterilized by 
simple boiling. As shown in table 1, in seven animals there developed 
an effusion in the pleural cavity associated with necrosis of the thyroid 
gland. The two conditions appeared to go hand in hand. In none of 








Fig. 2—A, a rcentgenogram showing iodized poppy-seed oil injected into the 
trachea of a normal dog. (Note its penetration to the periphery of the lung.) B,a 
roentgenogram showing massive compression of the same lung by the injection 
of 30 cc. of air per pound of body weight. This caused little distress in the dogs. 
Note the poppy-seed oil extending to the very periphery of the lung. 


the animals in which the lungs were compressed for a period of one 
week did the thyroid gland revert to the colloid state. In three animals 
the thyroid gland reverted to a more colloid state after two weeks of 
compression ; in five it showed no change ; in one there developed hyper- 
plasia associated with an infection, and in five there was necrosis associ- 
ated with an effusion. The lungs of five animals were compressed for 
a period of three weeks; in two the thyroid gland became more colloid, 
and in three it showed no change. 


We were interested to know what part of the lung was compressed 
most by pneumothorax. Figure 2 A is a roentgenogram of a dog taken 
after the intratracheal injection of iodized poppy-seed oil 40 per cent. 
Thirty cubic centimeters of air per pound of body weight was then 
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injected into the pleural cavities and another roentgenogram was made 
(fig. 2B). It will be noted that the iodized poppy-seed oil penetrated 
almost completely to the periphery of the lung. This was true in 
several dogs. The process was then reversed. In several dogs pneumo- 
thorax was secured with 30 cc. of air per pound of body weight. 
lodized poppy-seed oil was then injected as before (the roentgeno- 
grams in figure 3.4 and B show the results in two dogs). In no case 
lid the iodized poppy-seed oil penetrate to the periphery. It appears, 
herefore, that it is the terminal portion of the bronchial tree which 
s collapsed most by pneumothorax. 











Fig. 3.—In this animal a bilateral collapse was effected before poppy-seed oil 
vas injected. In A, note the failure of the poppy-seed oil to penetrate to the 
eriphery of the lung. This indicates that the terminal bronchioles are com- 
ressed and possibly obliterated in massive pneumothorax. 8B, also shows the 
ailure of the poppy-seed oil to penetrate to the periphery. 


Taste 2.—Results of Pneumothorax in Adult Dogs and a Cat 


Amount Hyper- 
of Air More plasia Effusion 
Animal Duration of Introduced, More Colloid No and and Section 
No. Compression Ce. Colloid Doubtful Change Infection Necrosis Lost 


10 14 to 21 days 30 0 0 10 0 0 0 


In two dogs the compression was allowed to persist for eighty-two 
days; no change in the thyroid gland was found. 

Next we used ten adult dogs and one adult cat. Compression was 
accomplished by using 30 cc. of liquid petrolatum per pound of body 
weight. The oil was sterilized by boiling. In none of the animals did 
pleural effusion occur. We are of the opinion that olive oil must be 
sterilized at a constant temperature to avoid the production of effusion. 
In none of the animals was there a change in the thyroid gland (table 2). 
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Our next series consisted of twenty-six kittens. As we have already 
shown,'® the thyroid glands of these animals are more hyperplastic than 
are those of puppies. In seventeen animals oleothorax was produced 
(30 cc. of oil per pound of body weight), and this was maintained for 
one week. At the end of that period the thyroid glands of four animals 
showed more colloid content, and that of another probably contained 
more colloid. In eight there was no change in the gland, and in four, 
either the first or the second section was lost, making comparison 
impossible. 

The lungs of nine kittens were compressed for a period of two 
weeks. The results in these animals were much more positive. In 
six the thyroid gland showed definite reversion to a colloid type and 
one was doubtfully colloid. One showed no change, and in one the 
section was lost. It will therefore be noted that in seven of eight 
kittens, compression of the lungs appeared to produce a deposit of 
colloid in the thyroid. 


COM MENT 


In carrying out the work we observed that these animals tended to 
lose weight in spite of the fact that they were less active. The fact 
that they were less active automatically produces a lessened metabolism 
and a storage of colloid. On the other hand, the respiratory rate was 
definitely increased, which means an increase in the energy expended, an 
increase in the metabolism and a consequent decrease in the colloid. It is 
possible that these two factors counterbalance one another. 

As in our experiments on tracheal compression,’® adult animals 
showed no response, the thyroid being naturally colloid and very stable. 
Nine of the puppies were ruled out on account of effusions, infection 
and lost sections. Of the sixteen remaining animals, the thyroid glands 
of approximately 33 per cent showed a deposition of an increased 
amount of colloid. This is only suggestive. 


In kittens, which we have already shown to be more susceptible to 


stimuli,’® the results were more positive. Figure 4 is a photomicrograph 
showing the change in the texture of the thyroid after compression of 


the lungs by oleothorax. The lungs of seventeen animals were com- 


pressed for one week. Four of these animals were eliminated from 
consideration owing to the loss of sections. Of the remaining thirteen, 
in five the thyroid gland became more colloid after compression of the 
lung. In animals the lungs of which were compressed for two weeks, 
however, seven of eight for which the results are acceptable showed 
colloid reversion of the thyroid. 
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Fig. 4—A, a photomicrograph of the thyroid gland of a kitten before oleo- 
rax. B, a photomicrograph of the same thyroid gland two weeks after com- 
ssion. Note the increase in the number of acini filled with colloid and also 
increase in the size of the acini. 


TasL_e 3.—Results of Pneumothorax on Kittens* 


Amount Hyper- 
of Air Probably plasia 
Animal Duration of Introduced, More More No and Section 
No. Compression Ce. Colloid Colloid Change Infection Lost 


198 7 days 10 
192 7 days 20 
191 days 20 
190 days 20 
189 days 20 
188 days 20 
186 days 20 
185 days 20 
177 days 50 
180 days 40 
179 days 50 
178 5 days 50 
149 8 days 40 
23 7 days 25 
230 7 days 35 
224 3 days 10 
223 8 days 10 


D We =i =1 =! 


t 


oo 


Total 17 


weeks 
199 13 days 
197 13 days 
195 13 days 
194 13 days 
193 15 days 
163 14 days 
214 14 days 
184 14 days 
200 13 days 


Total 9 i 1 1 


* The result obtained in each instance is indicated by +. 
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SUMMARY 


Pneumothorax or oleothorax was produced in sixty-four animals. 


It appears that the periphery of the lung is compressed to a greater 
extent by these procedures. 

Pneumothorax and oleothorax have no apparent effect on the thyroid 
gland of adult animals. 

Pleural effusions in our experimental animals were practically always 
associated with necrosis of the thyroid epithelium. 

In puppies, compression of the lung produced reversion to the col- 
loid state in the thyroid in 31.2 per cent of the animals. 

In kittens the same degree of compression based on body weight 
produced reversion of the thyroid to the colloid state in 57.1 per cent 
In eight kittens the lungs were compressed for two weeks, and the 
percentage showing colloid reversion of the thyroid rose to 87.4. 





PRIMARY SARCOMA OF THE DUODENUM 


REPORT OF A CASE 


DUVAL PREY, M.D. 


JOHN M. FOSTER Jr, M.D. 
AND 

WILFRED DENNIS, M.D. 
DENVER 


Primary sarcoma of the duodenum is an extremely rare disease, as 
videnced by the fact that a careful review of the literature reveals only 
ixty-one authentic cases. That further study of this infrequent condi- 
ion may be encouraged, we have collected data on all of the cases pre- 
iously described and have added the observations on one of our own. 

Only cases in which it was definitely stated that the tumor was of the 
luodenum were considered; although numerous sarcomas of the small 
ntestine have been reported, the authors unfortunately failed to mention 
he exact location of the growth. Cases in which a metastatic involve- 
nent of the duodenum was present were not considered; cases of this 
sort are not so infrequent as one might think. 

Sarcoma of the duodenum, like sarcoma elsewhere in the intestinal 
ract, is most commonly of the round cell variety, although spindle cell 
sarcoma, myosarcoma and melanosarcoma have occurred. In contradis- 
tinction to carcinoma, sarcoma of the intestine originates in the sub- 

mucosa or muscularis and grows longitudinally, infiltrating the intestinal 
wall to such an extent that it is transformed into a rigid, nonyielding 
tube. Surprisingly, the lumen is encroached on rarely to a degree sufh- 
cient to cause obstruction. For this reason it is uncommon to find 
obstructive symptoms before the tumor attains an enormous size. Sar- 
comas do not show areas of ulceration so rapidly as do carcinomas. 
Unlike carcinoma, sarcoma of the duodenum is encountered almost as 
frequently in women as in men, and the persons afflicted are much 
younger. 


Sarcomas grow to an enormous size; the average weight reported 
in the literature for these growths in the duodenum is 500 Gm. The 
gross appearance is usually that of a smooth, gray, cylindric mass, 
beginning and ending rather abruptly and covered by normal serosa. 
However, the tumor may consist of a polypoid mass extending into the 
lumen of the bowel. This form, although common in other portions 
of the intestinal tract, is extremely rare in the duodenum. 


From the Surgical Service of the Denver General Hospital. 
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In 1877 Alexander reported the first case of sarcoma of the duo- 


denum. In addition to this case we have been able to collect sixty-one 


Cases of Sarcoma of the Duodenum in the Literature 


\uthor* 


Albon.. 
Alexander 

Bier. 

Brandt 
Cavazzani.. 
Crowther.... 
David.. 

Duval... . 

Eiger 

Kiger ‘ 
Feldman.. 
Feldman.. 
Flexner... 
Flexner... 
Foxwell.. 
Freud.... 

Freud.. 

Freud... 
Gerster.. ‘ 
Ghon and Hintz... 
Ghon and Roman 
Ghon and Roman 
Hammer.... 
Hnidei... 
Iloway........ 
ae 
Latzel.. 
Libman... 
Libman... 
MacKenzie.. a 
Mandelbaum and Libmann. 
Mayr.. om 
Miller, C. J. ... 
Moore 
Mostowska..... 
Perry and Shaw. 
Perry and Shaw... 
Perry and Shaw.. 
Petrow. 

Ffundt : 
Rademacher... 
Raiford... 
Renner.. 

Robb. 

Robb. 
Rolleston.. 

von Salis... 
Schapiro.... 
Schmidt. . 
Shiflett. 


Verebely.. 
Verebely. 
Valdes... 
Vonwyl. 
Weeden...... 
Wesener.... 
Wolfram.. 


Sex 


M 


M 


Age, Years 


Classification 


Lymphosarcoma 
Lymphosarcoma 


Melanosareoma 

Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 


Lymphosarcoma 
Lymphosarcoma 
Myxosarecoma 

Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 


Myosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Melanosarcoma 
Lymphosareoma 
Myosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarecoma 
Lymphosarcoma 
Lymphosarcoma 
Lymphosarcoma 


Lymphosarcoma 
Lymphosarcoma 
Lymphosarecoma 
Spindle cell sarcoma 
Spindle cell sarcoma 
Lymphosarcoma 
Lymphosarcoma 
Spindle cell sarcoma 
Melanoma sarcoma 
Lymphosarcoma 
Myosarcoma 
Spindle cell sarcoma 
Lymphosarecoma 
Spindle cell sarcoma 


Lymphosarcoma 
Lymphosarcoma 


Lymphosarcoma 
Myosarcoma 


* Exact references for these reports will be found in the bibliography. 


other cases and to classify a large percentage of them as to the age and 
sex of the patient and the type of growth, despite the many difficulties 
encountered because of the incompleteness of the records (table). 
Contrary to the general belief that malignant conditions of the duo- 
denum are seen more commonly in men than in women, sarcomas of the 
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duodenum were found to be about evenly divided between the sexes. 
In the fifty cases in the report of which the sex was stated, twenty-six of 
the patients were male, and twenty-four, female. It is clearly demon- 
strated even in such a small series that the sex of the patient is of little 
value as an aid to the diagnosis of this condition. 

It is accepted that in younger persons sarcoma occurs more fre- 
quently than does carcinoma, and this is emphasized most strikingly by 
the cases of duodenal sarcoma. In forty-eight instances the age was 
nentioned, and the average was 38 years. This is considerably less 
han the average age in a similar series of cases of carcinoma. The 
dest patient in the group was 81 years of age, while the youngest 
atients were two girls, each 11 years old. Interestingly, only five sar- 
omas of the duodenum have occurred in patients over 60, while eighteen, 
r approximately one third of the total number reported, have occurred 
1 patients under 25. 


In only forty-seven reports was the histologic picture described suff- 
iently for the proper classification of the type of sarcoma. As expected, 
mphosarcoma was most frequently encountered, occurring thirty-five 
mes, while spindle cell sarcoma occurred five times, myosarcoma four 


mes, melanosarcoma three times, and myxosarcoma once. 


In the case that we shall report the growth belonged to the most 
mon group, namely, primary lymphosarcomas of the duodenum. 


REPORT OF CASE 


History.—J. G., aged 48, a laborer, was admitted to the Denver General Hos- 
ital on March 13, 1933, with persistent and progressive nausea and vomiting of 
iree and one-half months’ duration. The vomiting had increased until at the 
me of admission he vomited practically everything that was eaten. Previous to 
hree and one-half months before entrance he had no symptoms of gastro- 
ntestinal derangement and considered himself to be in perfect health. One month 
‘rior to his entry to the hospital he became conscious of a mass in the upper 
art of the abdomen, which was not tender and from which he suffered no discom- 
ort. He had lost 20 pounds (9.1 Kg.) in weight during this period and had 
ioticed a marked decrease in strength. There had never been any hematemesis 
or jaundice. There had been varying degrees of constipation but no diarrhea. 
The stools were light yellow; they had never been tarry. There was nothing in 
the patient’s history or the family history which had any bearing on the illness. 


Examination—The patient was an anemic and undernourished man, aged 48 
years. The skin appeared sallow; it was cold and moist, but there was no evidence 
of an icteric tinge. The pulse rate was 100, and the blood pressure was 110 
systolic and 80 diastolic; the temperature was 99 F. Oral examination showed 
caries of the teeth and embedded tonsils. The heart was of normal size; the 
sounds were of good quality and there were no murmurs. Examination of the 
lungs revealed no obvious pathologic condition. The abdomen was scaphoid and 
soft and contained a palpable mass above the umbilicus which extended into the 
right upper quadrant. This mass was hard, smooth and slightly movable and 
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Fig. 1.—Roentgenogram of a sarcoma of the duodenum, demonstrating the 
deformity of the greater curvature of the stomach and the dilatation of the first 


portion of the duodenum as a result of the pressure by the tumor. 


Fig. 2.—Roentgenogram revealing a residue of the barium meal in the stomach 


with a small amount of the opaque medium distributed through the alimentary tract. 
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appeared to be about the size of a grapefruit. The pulsations of the aorta were 
transmitted through this mass. The liver and spleen were not palpable. The 
extremities were normal. . 











Fig. 3.—Macroscopic view of the specimen, showing a portion of the stomach 
d duodenum above the tumor. Part of the pancreas, as well as the normal 
unum, can be seen. 











————— 





Fig. 4.—Macroscopic view of the opened specimen. The arrows point to the 
beginning and the end of the tumor. 


The blood count was as follows: hemoglobin, 70 per cent; erythrocytes, 
3,250,000 per cubic centimeter, and leukocytes, 13,400, consisting of 26 per cent 
lymphocytes and 74 per cent polymorphonuclears. 
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The Wassermann reaction was negative, and chemical examination of the blood 
revealed: sugar, 80 mg. per hundred cubic centimeters; nonprotein nitrogen, 40 
mg.; urea nitrogen, 17 mg.; creatinine, 1.07 mg., and chlorides, 350 mg. 

Analysis of the gastric juice showed that there was no free hydrochloric acid: 
the total acidity was 5, and the contents showed lactic acid and Boas-Oppler’s 
bacilli. Roentgen examination after a barium sulphate meal showed that the 
stomach was well filled, with the greater curvature pushed upward from below 
by a rounded mass (fig. 1). The pylorus was normal, and the duodenal cap was 
dilated to many times its normal size, apparently as a result of an obstruction 


Fig. 5.—Microscopic section of the tumor, showing round cells of fairly uniform 
size, occasional giant cells and many mitotic figures. 


in the second portion of the duodenum. The six hour examination (fig. 2) revealed 
a slight residue of the barium meal in the stomach, with small amounts of the 
opaque medium distributed through the alimentary tract. 

Operation and Course—On March 17, 1933, operation was performed by one 
of us (D. P.), which, disclosed a hard tumor involving the second and third por- 
tions of the duodenum, slightly movable and about the size of a large grapefruit. 
The mass was grayish and cylindric and ended abruptly at the duodenojejunal 
juncture. The mass could not be freed from the pancreas posteriorly, and because 


of its size and situation it was irremovable. There was some enlargement of the 
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retroperitoneal glands, but the stomach, liver and spleen appeared to be normal. 
The patient made an uneventful operative recovery and lived until April 27. 


Autopsy—Postmortem examination performed by one of us (W. D.) was of 
necessity restricted to the abdominal cavity, and the report was as follows: In 
the upper part of the abdomen, in the region of the duodenum and pancreas, was 
a large, firm, grayish mass, measuring 16 cm. from the right to the left and 13 ie 
cm. from above downward, and having a maximum depth of 8 cm. Included in : 
the removed mass were 10 cm. of the antrum of the stomach, the duodenum, the j 
pancreas and a few centimeters of the jejunum. The total weight of the mass 
was 695 Gm. 

Nine centimeters below the pylorus, indicated by the larger of the two arrows + 

figure 4, there was a complete transformation of the duodenal wall. At this 
int it became thickened, gray and firm. The horizontal limb of the duodenum 
in straight across the midline in a rigid, tubelike fashion. When the duodenum 
as opened through this area, the walls were found to vary from 1 to 2.5 cm. in 
ickness, but they retained the same uniform color and consistency. The tumor 
ded more or less abruptly at about the duodenojejunal junction, and the normal 
junum beyond this point was easily invaginated with the finger into the rigid 
1odenum. The duodenum above the tumor was not appreciably dilated. 

When the mass was cut so as to bisect the duodenum in the vertical plane, the 
men, though reduced in caliber, was fairly uniform in size. Although the tumor- 
filtrated wall of the duodenum above was easily outlined, it tended to merge 4 
th the tumor, which had involved the head of the pancreas, producing distortion 
d thickening. Near the middle of the horizontal limb of the duodenum was a 
verticulum into the tumor tissue, about 3 cm. in width and from 1.5 to 2 cm. 

depth. There were also several small areas of softening. The mesenteric 
ssels passed through the tumor anteriorly. No visceral metastases were noted. 

Microscopic examination showed a sarcomatous type of new growth with 
undish cells of fairly uniform size, occasional giant cells and many mitotic 
gures. All of the coats of the duodenal wall were infiltrated, and in areas degen- 
ation was in evidence. 

A diagnosis of sarcoma of the duodenum (lymphosarcoma) was made. 


COM MENT 














This case is of particular interest because it marks, so far as we were 
able to ascertain after a careful review of the literature, the sixty-second 4 
occurrence of primary sarcoma of the duodenum. Although our case | 
was fairly typical of similar cases recorded, we were fortunately able 4 
to perform certain clinical and laboratory tests, thus permitting a more 
complete record than is usually possible under similar circumstances. 

No patient has been reported as cured either as a result of the surgi- 
cal removal of the growth or as a result of roentgen treatment, although 
the latter is perhaps of value when used as a palliative measure. 


x 
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EXPERIMENTAL PULMONARY EMBOLISM ASSOCIATED 
WITH VENOCLYSIS 


MERVIN J. RUMOLD, M.D. 


KANSAS CITY, KAN. 


Since the World War there has been an increased popularity of the 
mtinuous intravenous injection of drugs and fluids, and, coincidentally, 


there has been a rise in the incidence of pulmonary embolism. During 
ie last three or four years the medical journals have contained miich 
oncerning the value of continuous venoclysis, but little has been written 
f its dangers. Recently I have noted an association of pulmonary 
omplications with continuous venoclysis in some of my patients. It is 
1y purpose to present experimental evidence showing the direct rela- 
onship between pulmonary embolism and venoclysis. No experimental 
ork on this subject has been noted in the literature. 

Michaelis,’ in 1910, was the first to suggest that death resulting 
rom the administration of arsphenamine was due to precipitates in the 
lood after the injection of the drug. Shivers,? in 1933, collected 
venty-two cases of pulmonary embolism following the injection of 
‘lerosing substances intravenously for the obliteration of varicose 
eins; seventeen of the twenty-one patients died. Bsteh and Teich- 
1ann * reported three cases of lung emboli associated with the treatment 
f varicose veins of the leg by injection. They stated that thrombosis 
nd embolism are not extremely rare in the treatment of varicose veins, 
nd requested that more reports be made in order that a true picture 
f the complication might be gained and statistics compiled. 

Orator and Schleusing * recorded a case which at autopsy revealed 
ulmonary emboli following the continuous injection of dextrose solu- 
ion through the median basilic vein in the left cubital fossa. The 
nedian basilic vein contained an organizing thrombus, and the authors 

expressed the belief that this served as an origin of the emboli. They 
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believed that thrombi form at the site of entrance of the cannula and 
are due to the irritation of the wall of the vessel produced by the can- 
nula. They also noted that there are many reports of others who have 
found no thrombi or emboli at autopsy in cases in which continuous 
infusions were used, but they expressed the opinion that evidences 
would be found if a more thorough search were made. In spite of the 
danger noted, they advised the use of infusions in cases in which quick 


relief is called for, but recommended as a precautionary measure that 
the arm be immobilized by fixation to a splint. They also stated that 
the general use of continuous venoclysis in all cases should be discour- 
aged and that the procedure should be used only when other methods 
fail. 

Friedrich and Buchaly*® have described two cases of pulmonary 
embolism following continuous venoclysis. 


One case they reported was that of a man, 58 years of age, who had been oper- 
ated on for carcinoma of the stomach. The intravenous administration of dextrose 
was started, and the solution was allowed to flow into the median basilic vei 
for two days, when suddenly the patient became dyspneic. He made a temporary 
recovery but the following day had two similar attacks and died. At autopsy 
multiple pulmonary thrombi were found, and the histologic examination of the 
vein which was used for the venoclysis revealed a thickened wall with numerous 
leukocytes throughout. Attached to the intima of the vein was an organizing 
thrombus. No bacteria were found. The authors stated that the thrombus was due 
to mechanical injuries to the wall of the vessel. 


Friedrich and Buchaly suggested: that infusions be given over 
shorter periods of time; that the site of injection be changed frequently ; 
that the solutions, as nearly as possible, be the same in composition and 
specific gravity as the blood, and, last, that this type of therapy be used 
only when strongly indicated. Strauss* wrote that complications of 
the vascular system following the use of continuous infusions have 
increased with the wider use of this method. “Venous thrombosis and 
thrombophlebitis have increased in spite of the assumption by many 
that continuous intravenous therapy is harmless.” He reported the case 
of a patient who underwent an operation for disease of the gallbladder 
and died suddenly after having received continuous venoclysis for five 
days postoperatively. A thrombus, 6 cm. long and 1.2 cm. thick, was 
found in the pulmonary artery. The veins of the lower extremities 
were free from thrombi. A thrombus was found extending up to the 
axillary vein from the site of the injection. Many leukocytes were noted 
deep in the wall of the vessel. Strauss expressed the belief that the 
pulmonary embolism was undoubtedly due to the continuous infusion 
and warned against its use. 

5. Friedrich, H., and Buchaly, J. F.: Ist die intravendse Dauertropfinfusion 
mit Gefahren verbunden? Zentralbl. f. Chir. 59:131 (Jan. 16) 1932. 

6. Strauss, Ludwig: Thrombose und Lungenembolie nach intravendser Dauer- 
tropfinfusion, Zentralbl. f. Chir. 59:909 (April 2) 1932. 





RUMOLD—PULMONARY EMBOLISM WITH VENOCLYSIS 687 


Pulmonary embolism in this study has been considered the metas- 
tasis of suspended clotted elements of the blood by way of the right 
side of the heart to the lesser circulation, with impaction in the pul- 
monary artery. Of the various embolic possibilities, | am limiting my 
report to thrombi arising from the venous side of the circulation associ- 
ited with continuous venoclysis. 


In the experimental work, six series of dogs were used for the study 
if pulmonary embolism associated with venoclysis. 


laste 1 (Series 1).—Observations on Dogs Which Were Restrained and Given 
Morphine and Received 10 per Cent Solution of Dextrose in Physiologic 
Solution of Sodium Chloride by Continuous Venoclysis Through 
a Cannula Inserted in the Saphenous Vein 


Observations 
No.of Durationof — -——-— —— — A—— 
Dog Life, Days Vein at Site of the Cannula 


Lungs 


1 10 Organizing thrombus Pulmonary infarcts and thrombi 
2 13 Organizing thrombus Pulmonary infarcts and thrombi 


[aBLeE 2 (Series 2).—Observations on Dogs Partially Restrained and Given 10 
per Cent Solution of Dextrose in Physiologic Solution of Sodium Chloride 
by Continuous Venoclysis Through a Cannula Inserted in 
One Jugular Vein 


Observations 
No.of Durationof -— on sabe wees ™ 


Dog Life, Days Vein at Site of the Cannula Lungs 


13 Organizing thrombus Pulmonary infarcts; no thrombi 
18 Organizing thrombus Pulmonary infarcts and thrombi 
6 Organizing thrombus Pulmonary infarcts and thrombi 
16 Organizing thrombus Pulmonary infarcts and thrombi 
12 Organizing thrombus Pulmonary infarcts; no thrombi 
10 Organizing thrombus Pulmonary infarcts and thrombi 





EXPERIMENTAL PROCEDURE 


Series 1 (table 1) consisted of two dogs, which were restrained on a table. 
One hindleg of each dog was shaved and surgically prepared. The saphenous vein 
was exposed, and a ureteral catheter was inserted and securely anchored within 
the lumen. A 10 per cent solution of dextrose in physiologic solution of sodium 
chloride was allowed to drip slowly and continuously through the catheter at the 
rate of from 10 to 12 drops a minute. The apparatus for venoclysis resembled 
in every respect the type used in giving patients continuous infusions. Considerable 
difficulty was encountered in keeping the dogs quiet. Morphine was given in 
4% grain (16.2 mg.) doses every two hours. The dogs were watched day and 
night by an attendant who checked the flow of the solutions every hour. 

For series 2 (table 2), which consisted of six dogs, individual wire cages with 
floors of wire netting were employed. Each animal was partially restrained by 
a short leash which was attached to a collar around his neck and to one corner 
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of the cage (fig. 1). The dogs were allowed a small range of motion and could 
even stand erect without interfering with the experiment. Morphine was not 
administered. For the cannula I used a no. 12F soft rubber catheter, with the tip 
cut obliquely. A rubber guard, measuring 1 cm. in length, was cut from a 
no. 14F soft rubber catheter. The no. 12 catheter was threaded through the lumen 


Catheter 


2™ Ligature 


Kelley Bottle 





Glucose 


—— mee 


\ Guara Murphy Drop Tube 


Catheter 
(B) 


Fig. 1—A sketch showing the method of administering continuous venoclysis 
to dogs. The inserts show the method of insertion of the cannula (no. 12F rubber 
catheter) into the jugular vein. 


of the guard so that the guard was located 2 cm. from the tip of the cannula 
(insert in fig. 1). The neck of each dog was surgically prepared and with the 
animal under light ether anesthesia a surgical incision exposed an external jugular 
vein. The no. 12 soft catheter with the attached guard was inserted into the 
lumen of the vein for a distance of 2 cm. so that the guard came in contact with 
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the opening in the vein. The cannula was anchored securely by a ligature around 
the vein and a cannula on each side of the guard (insert in fig. 1). The skin 
incision was closed with sterile catgut and a wide piece of sterile adhesive tape 


was applied around the neck over the incision, almost completely incorporating 


the tube of the cannula (insert in fig. 1). Little difficulty was encountered in 
keeping the dogs quiet and the solutions flowing freely. The flow of the solution i} ‘ 
was checked approximately every hour by an attendant, who stayed with the dogs | t 


day and night. No food or water was given by mouth. A 10 per cent solution 
of dextrose in physiologic solution of sodium chloride was permitted to drip 
slowly and continuously through the cannula at the rate of from 10 to 15 drops a 
minute. 

Series 3 (table 3), which consisted of three dogs, received physiologic solution 
of sodium chloride by venoclysis. The method used was identical with that used 













TABLE 3 (Series 3).—Observations on Dogs Partially Restrained and Given 10 
per Cent Solution of Dextrose by Continuous Venoclysis Through a 
Cannula Inserted in One Jugular Vein 






Observations 










No.of Durationof - “~ ~ 
Dog Life, Days Vein at Site of the Cannula Lungs 
1 10 Organizing thrombus Pulmonary infarets and thrombi 
2 12% Organizing thrombus Pulmonary infarcts and thrombi 
} 8 Organizing thrombus Pulmonary infarcts and thrombi 





PaBLE 4 (Series 4).—Observations on Dogs Partially Restrained and Given 
Physiologic Solution of Sodium Chloride by Continuous V enoclysis 
Through a Cannula Inserted in One Jugular Vein 

















Observations 
No.of Durationof -— “~ 


Dog Life, Days Vein at Site of the Cannula Lungs 
1 14 Organizing thrombus Pulmonary infarcts and thrombi 
2 16 Organizing thrombus Pulmonary infarcts; no thrombi 


10 Organizing thrombus Pulmonary infarets and thrombi 


for the dogs of series 2. The object of the experiment was to determine if an iso- 
tonic solution of sodium chloride showed any difference in the production of 
thrombi and emboli, as compared with a solution of dextrose or with a combination 
of dextrose and physiologic solution of sodium chloride. 
Series 4 (table 4), which consisted of three dogs, received a 10 per cent solution 
of dextrose in distilled water by venoclysis. The method employed was identical 
with that used for series 2. The results of this experiment were to be compared 
with those obtained on series 3. 
Series 5 (table 5) consisted of three dogs. The experiment was planned to 
determine what effect the mere presence of a cannula lodged in the vein had in 
the production of thrombosis and pulmonary emboli and whether one type of can- 
nula was more instrumental in producing thrombosis than other commonly used 
types. A no. 18 sharp steel needle was inserted into the lumen of the external 
jugular vein of one dog, a gold cannula into that of another and a rubber catheter 
into that of the third. The skin and subcutaneous tissue were closed with sterile 
catgut, and sterile dressings were applied over the incisions. 





PRN away pen toes SNe. - 


690 ARCHIVES OF SURGERY 


Series 6 (table 6) consisted of two dogs. The experiment was planned to 
determine the effect produced on the lungs of normal dogs when blood clots were 
released in the venous side of the circulation. With the animal under light ether 
anesthesia one of the external jugular veins was exposed. A glass cannula, mea- 
suring 6 cm. in length and 0.5 cm. in diameter, was inserted into the jugular vein 
and was securely anchored. A syringe containing physiologic solution of sodium 
chloride was attached to the open end of the cannula. Blood was allowed to fill 
and clot in the cannula for one-half hour. After the blood had clotted it was 
forced back into the circulation by pressure from the attached syringe. The incision 
was closed with aseptic technic. The dogs were killed at the end of six and eight 
days. 

PROTOCOLS 

Series 1.—Doc 1.—A white female dog, which weighed 9.1 Kg. before the 

experiment, died in ten days. 


TasBL_e 5 (Series 5).—Observations on Dogs in Each of Which One of the 
Commonly Used Cannulas Was Inserted into the Lumen of 
the External Jugular Vein 


Observations 
No. of Duration of -— —_“~- —-—-- — 
Dog Cannula Life, Days Vein at Site of Cannula Lungs 


1 Steel 8 Organizing thrombus Pulmonary infarcts and thrombi 


2 Gold 10 Organizing throm us Pulmonary infarcts and thrombi 
Rubber 10 Organizing thrombus Pulmonary infarcts and thrombi 


TABLE 6 (Series 6).—Observations on Dogs Having Apparently Normal Lungs 
in Which Well Formed Clots Were Released into One Jugular Vein 


No. of No. of Days 
Dog Before Killed Observations on the Lungs 


1 6 Pulmonary thrombi; no infarcts 


2 8 Pulmonary thrombi; no infarcts 


At autopsy the weight of the dog was 8.2 Kg. Emaciation was very marked. 
An examination of the saphenous vein at the site of the injection of the solution 
revealed a small quantity of free pus. The tissue surrounding the vein was 
edematous. The wall of the vein was thickened, and the lumen was partially 
occluded by an attached thrombus which extended distal from the tip of the can- 
nula. The right lung weighed 86 Gm., and the left lung, 72 Gm. The lungs were 
moderately crepitant except for a few firm, triangular, hemorrhagic infarcts which 
had their bases directed peripherally. The lower lobes were edematous and firm. 

Microscopic examination of the saphenous vein revealed an attached organizing 
thrombus. The wall of the vein was thickened, and throughout the wall were 
numerous polymorphonuclear leukocytes. Foci of leukocytes were seen throughout 
the areolar tissue surrounding this vein. Sections of the lungs showed typical 
hemorrhagic infarcts. The framework of the lungs was edematous and thickened. 
No pneumonia was noted. 

The diagnosis was: acute phlebitis and thrombosis of the saphenous vein, pul- 
monary infarcts and pulmonary edema. 


Doc 2.—A spotted male dog, which weighed 10.4 Kg. before the experiment, 
lived for thirteen days. 
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At autopsy the dog weighed 9.1 Kg. Emaciation was pronounced. An exam- 
ination of the saphenous vein at the site of the insertion of the cannula showed 
some free pus in the wound. The perivascular tissue surrounding the vein was 
edematous, and the wall of the vein was thickened. Attached to the wall of the 
vein and partially occluding the lumen was a thrombus. The right lung weighed | 
110 Gm., and the left lung, 90 Gm. Both lungs appeared to be edematous. \ } 
Numerous dark red areas were noted over the pleural surfaces. Section through : 
the red areas showed typical triangular hemorrhagic infarcts. 
Microscopic section of the saphenous vein revealed an attached organizing 

hrombus located distal to the tip of the cannula. The wall of the vein was 

efinitely thickened and infiltrated with many polymorphonuclear leukocytes. The 

ings revealed multiple hemorrhagic infarcts and thrombi in some of the pul- 

onary vessels. Many of the bronchi and some of the alveoli contained poly- 

orphonuclear leukocytes. In some places the bronchial mucosa had been broken 

wn, and the fragmented epithelium was seen in the lumen of the bronchi. 

The diagnosis was: acute phlebitis and thrombosis of the saphenous vein, hem- 
rhagic pulmonary infarcts and bronchopneumonia. 













































J 








Fig. 2—A drawing showing extensive thrombosis of the external jugular vein 
a dog which had received a solution of dextrose in physiologic solution of 
dium chloride by continuous venoclysis for eighteen days. In this and the suc- 
eding illustrations T indicates the thrombus, V, the wall of the vessel, and C, the 
itheter. 





Series 2—Doc 1—A brown male dog, which weighed 10.4 Kg. before the 
experiment, died after eighteen days. 
At autopsy the dog weighed 9 Kg. An examination of the site of the injection 
f the solution revealed definite evidence of infection. Free pus was seen around 
he external jugular vein in the region of the cannula. The perivascular tissue 
ilso showed considerable induration. The lumen was partially occluded by an 
attached blood clot which extended distal from the tip of the cannula (fig. 2). 
The right lung weighed 100 Gm., and the left lung, 93 Gm. Multiple infarcts 
were seen in both lungs. The lungs were moderately crepitant except their lower 
lobes, which appeared to be very edematous. A cross-section through the lungs 
showed multiple irregular small hemorrhagic infarcts. 
Microscopic section of the external jugular vein just distal to the tip of the 
cannula showed an organizing thrombus attached to the intima (fig. 3). The wall ! 
was thickened, and the areolar tissue surrounding the vein was edematous. Numer- b 
ous polymorphonuclear leukocytes were seen throughout the wall of the vein. 
Microscopic section of the lung showed an unusual picture. There were multiple 
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pulmonary infarcts associated with pulmonary thrombi. In addition, infiltrated 
throughout the infarcted lung tissue were numerous yellow-staining segmented 
filaments of fungus. Some of the bronchi contained pus cells, while others were 
free from infection. A few of the alveoli surrounding the infected bronchi con- 
tained pus cells. 

The diagnosis was: acute phlebitis and an organizing thrombus of the external 
jugular vein, multiple pulmonary infarcts and thrombi, mycotic infection of the 
lungs (fungus) and beginning bronchopneumonia. 

Doc 2.—A black female dog, which weighed 10 Kg. before the experiment, 
lived for six days. 

At autopsy the dog weighed 9.6 Kg. An examination of the tissue at the site 
of the injection of the solution showed no free pus. The perivascular tissue around 
the external jugular vein was thickened and was partially occluding the lumen 








Fig. 3—A photomicrograph of the external jugular vein of a dog taken just 
distal to the tip of the cannula through which a 10 per cent solution of dextrose 
in physiologic solution of sodium chloride had been introduced for eighteen days 
Note the attached thrombus and the acute inflammatory reaction throughout the 
wall of the vein. JL indicates polymorphonuclear leukocytes. 


Extending distal to the tip of the cannula was a thrombus. The right lung 
weighed 88 Gm., and the left lung, 82 Gm. The lungs were nodular, and the 
pleural surface was red and mottled. The lungs were extremely moist. A section 
through the nodules showed typical irregular pulmonary infarcts. A_ section 
through one infarct showed a thrombus in one of the pulmonary vessels. 
Microscopic section through the wall of the external jugular vein just distal 
to the tip of the cannula revealed an organizing thrombus which partially occluded 
the lumen of the vein. There was considerable thickening of the wall of the 
vein and the areolar tissue surrounding the vein. Many polymorphonuclear leuko- 
cytes were seen throughout the wall. The lungs showed multiple hemorrhagic 
infarcts, and some of the vessels contained thrombi (fig. 4). Some of the bronchi 
showed a breaking down of the mucosa, and in a few of the bronchi polymorpho- 
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nuclear leukocytes were found. Pus cells filled some of the alveolar spaces adja- 
cent to the infected bronchi. 

The diagnosis was: acute phlebitis and an organizing thrombus of the external 
jugular vein, multiple pulmonary infarcts and thrombi and beginning broncho- 
pneumonia. 


Doc 3.—A white female dog, which weighed 7.7 Kg. before the experiment, 
lied at the end of sixteen days. 

At autopsy the dog weighed 7 Kg. An examination of the tissue at the site 
f the injection revealed no gross evidence of infection. The perivascular tissues 
iround the external jugular vein which had received the continuous venoclysis 
howed edema and induration. The wall of the vein was thickened, and attached 
» the wall and extending distal to the tip of the cannula was a thrombus. The 
ight lung weighed 75 Gm. and the left lung, 62 Gm. Both lungs were crepitant 














Fig. 4—A photomicrograph of a portion of the lung of a dog which had 
eceived a 10 per cent solution of dextrose in physiologic solution of sodium chlo- 
ride by venoclysis for six days. Note the thrombus lodged within the pulmonary 
artery and the surrounding pulmonary infarct. 


except for firm nodular areas. A section through the nodules showed numerous 
hemorrhagic infarcts, some of which were triangular and had their bases directed 
peripherally. 

Microscopic section through the wall of the external jugular vein just distal 
to the tip of the cannula revealed an attached organizing thrombus, which par- 
tially occluded the lumen of the vessel. There was considerable thickening of the 
wall of the vein and the areolar tissue surrounding the vein. Many polymorpho- 
nuclear leukocytes were seen throughout the wall. Microscopic sections of the 
lungs showed multiple pulmonary infarcts, and some of the vessels were occluded 
with thrombi. A few of the bronchi and adjacent alveoli were filled with pus 
cells. The framework of the lungs was edematous, the vessels were congested, 
and many of them contained pus cells. 





694 ARCHIVES OF SURGERY 


The diagnosis was: acute phlebitis and thrombosis of the external jugular vein 
with partial occlusion, multiple pulmonary infarcts and thrombi and_ beginning 
bronchopneumonia. 


Doc 4.—This dog, which weighed 10.4 Kg. before the experiment, died after 
twelve days. 

At autopsy the weight of the dog was 9.2 Kg. Examination of the operative 
site in the region of the injection revealed no gross evidence of infection. The 
tissue surrounding the vein was edematous and indurated. The wall of the vein 
was thickened. Attached to the intima and extending distal to the tip of the 
cannula was a thrombus. The right lung weighed 105 Gm., and the left lung, 
90 Gm. The lungs were moderately crepitant except for a few nodular areas 
which on cross-section revealed hemorrhagic infarcts, a few of which were tri- 
angular. 

Microscopic section of the external jugular vein just distal to the tip of the 
cannula revealed a thickening of the wall, and attached to the intima was an organ- 
izing thrombus. Infiltrated throughout the wall were numerous polymorphonuclear 
leukocytes. Microscopic examination of the lungs revealed hemorrhagic infarcts 
and thrombi. Here and there were patchy areas in which pus cells filled the 
bronchi and adjacent alveoli. The framework of the lungs was very edematous 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein 
with partial occlusion, multiple pulmonary infarcts and thrombi and broncho- 
pneumonia. 


Doc 5.—A brown male dog, which weighed 10.9 Kg. before the experiment, 
died at the end of ten days. 

At autopsy the weight was 9.6 Kg. An examination at the site of the injection 
revealed no evidence of infection. The perivascular tissue surrounding the external 
jugular vein was edematous and indurated. The wall of the vein was thickened, 
and attached to the wall and extending distal to the tip of the cannula was a 
thrombus which partially occluded the lumen. The right lung weighed 93 Gm. 
and the left lung, 85 Gm. Both lungs were moderately crepitant except for some 
nodular areas which on cross-section showed multiple hemorrhagic infarcts. 

Microscopic sections of the external jugular vein just distal to the point at 
which the cannula was inserted revealed a thickening of the wall, and attached to 
the wall was an organizing thrombus which partially occluded the lumen of the 
vein (fig. 5). Throughout the wall of the vein were numerous polymorphonuclear 
leukocytes. Microscopic sections of the lungs showed numerous hemorrhagic 
infarcts, but no thrombi were seen in the pulmonary vessels. The framework of 
the lung was edematous, and scattered throughout the lung tissue were numerous 
irregular patches in which the bronchi and adjacent alveoli were filled with pus 
cells. 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein 
with partial occlusion, multiple pulmonary infarcts and beginning pneumonia. 


Doc 6.—A female collie, which weighed 11.4 Kg. before the experiment, died 
in twelve days. 


At autopsy the weight was 10.6 Kg. An examination of the tissue surrounding 
the vein in which the cannula had been inserted revealed no evidence of infection. 
The perivascular tissue was thickened and indurated. The wall of the vein was 
thickened, and attached to the wall and extending distal to the tip of the cannula 
was a fragile clot which partially occluded the lumen. The right lung weighed 
96 Gm., and the left lung, 82 Gm. Both lungs were nodular and edematous. Sec- 
tions of the nodular areas showed hemorrhagic infarcts. 
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Microscopic examination of the external jugular vein just distal to the tip of 
the cannula revealed a thickened wall in which there were numerous polymorpho- 
nuclear leukocytes. Attached to the intima and partially occluding the lumen was 
an organizing thrombus. Microscopic examination of the lungs revealed multiple 
pulmonary thrombi with suggestive pulmonary infarcts. No evidence of pneu- 
monia was noted. 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein 
and multiple pulmonary thrombi. 

Series 3—Doc 1.—A spotted black and white female dog, which weighed 10.3 
Kg. before the experiment, died at the end of ten days. 

At autopsy the weight was 9.1 Kg. An examination of the incision and tissues 
in the vicinity in which the venoclysis had been given revealed no evidence of 
infection. The perivascular tissue surrounding the external jugular vein was 











Fig. 5.—A photomicrograph of the external jugular vein of a dog taken just 
distal to the tip of the cannula through which a 10 per cent solution of dextrose 
in physiologic solution of sodium chloride had been introduced for ten days. Note 
the attached thrombus (7) and the inflammatory reaction in the wall of the vein. 


edematous and indurated. The wall of the vein was thickened, and attached to the 
wall and extending distal from the tip of the cannula was a fragile thrombus. The 
right lung weighed 86 Gm., and the left lung, 72 Gm. Both lungs revealed mod- 
erate crepitation, with the exception of a few firm red nodules. <A section through 
the nodular lung tissue showed well defined infarcts. Some of the pulmonary 
infarcts were triangular and had their bases directed peripherally. The bronchi 
were filled with a purulent material. 

Microscopic examination of the external jugular vein distal to the point of the 
cannula revealed an organizing thrombus which partially occluded the lumen of the 
vessel. The wall of the vessel was thickened, and infiltrated throughout were 
numerous polymorphonuclear leukocytes. Microscopic examination of the lungs 
revealed multiple pulmonary infarcts, with one suggestive pulmonary thrombus. 
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The framework of the lungs was edematous and swollen. In a few places poly- 
morphonuclear leukocytes were seen filling the bronchi and adjacent alveolar 
spaces. 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein, 
multiple pulmonary infarcts and beginning pneumonia. 

Doc 2.—A male collie, which weighed 11.6 Kg. before the experiment, lived 
for twelve and one-half days. 

At autopsy the weight was 10.6 Kg. Examination of the external jugular vein 
at the site of the injection showed no evidence of infection. The tissue around the 
vein was thickened and indurated. The vein was thickened, and within the lumen 
and extending distally to the tip of the cannula was a fragile thrombus which 
partially occluded the lumen. The right lung weighed 92 Gm., and the left lung, 
84 Gm. Both lungs were moderately crepitant except for a few nodular areas 
which on cross-section revealed irregular hemorrhagic infarcts. 

Microscopic examination of the external jugular vein just distal to the tip of 
the cannula revealed a thickening of the wall, which was infiltrated by poly- 
morphonuclear leukocytes. Attached to the intima and partially occluding the 
lumen was an organizing thrombus. Polymorphonuclear leukocytes were also seen 
in the areolar tissue surrounding the vein. Microscopic examination of the lungs 
revealed multiple pulmonary infarcts associated with pulmonary thrombi. Some 
of the thrombi appeared to be organizing, and in one canalization was seen. A 
few of the bronchi and surrounding alveoli contained pus cells. 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein, 
multiple pulmonary infarcts and pulmonary thrombi and early bronchopneumonia. 

Doc 3.—A brown male dog, which weighed 8.3 Kg. before the experiment, died 
at the end of eight days. 

At autopsy examination of the external jugular vein at the site of the injection 
revealed no evidence of pus. The perivascular tissue in this region was swollen 
and indurated. The wall of the vein was thickened, and attached to the wall and 
partially occluding the lumen and extending distal from the tip of the cannula 
was a fragile thrombus. The right lung weighed 78 Gm., and the left lung, 62 
Gm. Both lungs were moderately crepitant except for two small firm nodular 
areas. A section through these nodular areas revealed typical hemorrhagic infarcts. 

Microscopic examination of the external jugular vein distal to the point of the 
catheter revealed a thickening of the wall, and infiltrated throughout were numerous 
polymorphonuclear leukocytes. Attached to the intima and partially occluding the 
lumen was an organizing thrombus. Microscopic examination of the lungs revealed 
typical hemorrhagic pulmonary infarcts associated with pulmonary thrombi. Some 
of the bronchi and surrounding alveoli contained numerous polymorphonuclear 
leukocytes. The vessels were engorged, and many of them contained pus cells. 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein, 
multiple pulmonary infarcts and thrombi and bronchopneumonia. 


Series 4—Doc 1.—A male dog, which weighed 7 Kg. before the experiment, 
died after fourteen days. 


At autopsy the weight was 6.2 Kg. Examination of the external jugular vein 
at the site of the injection revealed no free pus. The perivascular tissue sur- 
rounding the vein was edematous and indurated. The wall of the vessel was 
thickened. Within the lumen of the vessel and extending distal from the tip of 
the catheter and partially occluding the lumen of the vein was a fragile thrombus. 
The right lung weighed 75 Gm., and the left lung, 70 Gm. Both lungs were mod- 
erately crepitant throughout except for a few red nodular areas. A cross-section 
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revealed several red irregular hemorrhagic infarcts. A few of the infarcts were 
triangular and had their bases directed peripherally. 

Microscopic examination of the vein at the site of the injection revealed an 
organizing thrombus which partially occluded the lumen of the vessel. The vessel 
was thickened, and throughout its wall were numerous polymorphonuclear leuko- 
cytes. Microscopic examination of the lungs revealed large red hemorrhagic 
infarcts. No definite pulmonary thrombi were noted. 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein, 
and pulmonary infarcts. 


Doc 2.—A white dog, which weighed 10 Kg. before the experiment, died after 
sixteen days. 

At autopsy the weight was 9.4 Kg. Examination of the tissues at the site 
i the injection revealed no evidence of pus. The perivascular tissue around the 











Fig. 6.—A photomicrograph of a section of the lung of a dog which received 
physiologic solution of sodium chloride by venoclysis for ten days. The pul- 
monary thrombus shows organization and canalization. 


vessel was edematous and indurated. The wall of the vessel was thickened, and 
within the lumen was a thrombus partially occluding the lumen and extending 
distally from the tip of the cannula. The right lung weighed 92 Gm., and the 
left lung, 80 Gm. Both lungs were moderately crepitant except for a few firm 
nodules. A section through one of the nodular areas revealed a red hemorrhagic 
infarct. No gross pulmonary thrombi were noted. 

Microscopic examination of the wall of the external jugular vein just distal 
to the tip of the cannula revealed a thickened wall; polymorphonuclear leukocytes 
were seen throughout the wall, and there was a thrombus within the lumen, par- 
tially occluding it. Microscopic examination of the lungs revealed no definite 
pulmonary infarcts. The framework of the lungs was very edematous. Some of 
the bronchi and surrounding alveoli contained polymorphonuclear leukocytes. One 
vessel showed a pulmonary thrombus. 
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The diagnosis was: acute phlebitis and thrombosis of the external jugular vein, 
pulmonary thrombus and bronchopneumonia. 

Doc 3.—A female dog, which weighed 10.8 Kg. before the experiment, lived 
for ten days. 

At autopsy the weight was 9.5 Kg. Examination of the tissues in the region 
of the external jugular vein at the site of the injection revealed no free pus. The 
perivascular tissue around the external jugular vein showed some thickening and 
some induration. The wall of the vessel was thickened, and within the lumen, 
extending distally from the cannula and partially occluding the lumen, was a 
thrombus. The right lung weighed 92 Gm., and the left lung, 82 Gm. Both lungs 
were moderately crepitant. There were numerous small irregular hemorrhagic 
infarcts. 








J 





Fig. 7—A drawing showing the results of the presence of a steel needle lodged 
in the lumen of the external jugular vein of a dog. Note the thrombus attached 
to the wall and the insert showing a pulmonary infarct associated with a pul- 
monary thrombus. 


Microscopic examination of the vein distal to the site of the injection revealed 
an organizing thrombus which was attached to the wall of the vessel and par- 
tially occluded the lumen. The wall of the vessel was thickened, and infiltrated 
throughout were some polymorphonuclear leukocytes. Microscopic examination of 
the lungs revealed typical hemorrhagic infarcts. Many of the pulmonary vessels 
contained thrombi, and several of the thrombi showed canalization (fig. 6). Some 
of the bronchi and surrounding alveoli contained pus cells. 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein, 
pulmonary thrombi and early bronchopneumonia. 

Series 5—Doc 1—This dog, which weighed 9.6 Kg. before the experiment, 
died at the end of six days. 
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in, At autopsy, examination of the operative site in the region of the insertion of 
the steel needle revealed no evidence of infection. The wall of the external jugular 
vein was thickened. A thrombus extended from the traumatized portion of the 














"9 vein distal to the site of the insertion of the needle (fig. 7). This thrombus was 
= fragile and almost occluded the lumen of the vein. The lungs were riddled with 
he hemorrhagic infarcts. A cross-section of the lung revealed many hemorrhagic . Pe 
ad infarcts, a few of which were triangular and had their bases directed peripherally. i 
; Microscopic examination of the external jugular vein distal to the tip of the 
mM, needle, shown in figure 7, revealed a thrombus attached to the wall of the vessel 
2 and partially occluding the lumen (fig. 8). A number of polymorphonuclear leu- 
Bs kocytes were seen throughout the wall. Microscopic section of the lungs revealed ? 
“as typical hemorrhagic infarcts associated with pulmonary thrombi (fig. 9). 

The diagnosis was: acute phlebitis and thrombosis of the external jugular vein 

and multiple pulmonary infarcts and thrombi. 
i} 

Fig. 8—A photomicrograph of the external jugular vein of a dog at the site 
ed indicated in figure 7. The section was taken distal to the tip of the needle. Note 
’ the thrombus in the wall of the vessel. ' 

Doc 2.—This dog, which weighed 11.6 Kg. before the experiment, was killed at 
ed the end of ten days. 
r- The observations at autopsy were identical with those found in the dog in 
ed which the steel needle was inserted. 
of The diagnosis was: acute phlebitis and thrombosis of the external jugular vein 
‘ls and multiple pulmonary infarcts and thrombi. : 
ve Doc 3.—This dog, which weighed 9.2 Kg. before the experiment, was killed at 
| the end of ten days. 
in, 


The observations at autopsy were almost identical with those made on dogs 1 
and 2 of this series. 
it, The diagnosis was: acute phlebitis and thrombosis of th@ external jugular vein, 
multiple pulmonary infarcts and thrombi. en 
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Fig. 9—A photomicrograph of a section of the lung of a dog showing pul- 
monary thrombosis and infarction following the insertion of a steel needle in a 
jugular vein for six days. 
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Fig. 10.—A photomicrograph of a section of the lung of a dog at the end of 
six days. A thrombus had been released in one of the jugular veins. Note the 
thrombus in one of the pulmonary vessels. 
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Series 6—Dog 1.—This dog, which weighed 8.7 Kg. before the experiment, was 
killed at the end of six days. 

At autopsy examination of the lungs revealed crepitation throughout. No 
infarcts were seen or palpated. When cross-sections of the lungs were made no 
infarcts were found. _Careful dissection of the pulmonary vessels, however, revealed 
a thrombus lodged in one of the larger pulmonary vessels. 

Microscopic examination of the pulmonary thrombus revealed no organization 
and no surrounding infarcts (fig. 10). The lungs showed no edema or pneumonia. 

The diagnosis was pulmonary thrombus. 

Doc 2.—This dog, which weighed 9.5 Kg. before the experiment, was killed at 
the end of eight days. 

The observations at autopsy were identical with those for the other dog on 
which the same experiment was tried. 

The diagnosis was pulmonary thrombus. 


SUMMARY AND CONCLUSIONS 


A foreign body, such as a cannula, lodged in the vein of a dog 
produces an inflammatory reaction throughout the wall of the vein. All 
the necessary factors for thrombosis are present, namely: slowing and 


eddying of the blood current; trauma to the wall of the vessel, and 
changes in the composition of the blood. In all the animals used in 
the experiments there was an evident inflammatory reaction of the wall 
of the vein, with partial occlusion of the lumen by an organizing fragile 
thrombus. There is no difference in the reactions caused by the various 
types of commonly used cannulas, as demonstrated in these experiments. 
The results of the experiments indicate that a foreign body in a vein is 
more active in the production of thrombi than is the infused solution. 

The animals used in the experiment lost weight while receiving 
solutions by venoclysis. A 10 per cent solution of dextrose given in 
the same quantity per body weight as it is given clinically to man does 
not provide enough nutrition to maintain body weight. 

All dogs showed a high incidence of pulmonary infarction and 
thrombosis after having received venoclysis. The pulmonary infarcts 
usually were associated with other pulmonary pathologic changes, such 
as pneumonia and edema. 

Well formed clots were injected into the external jugular veins of 
dogs having apparently normal lungs. At autopsy, pulmonary thrombi 
were found, but no pulmonary infarcts. 

This experimental work shows that pulmonary complications such 
as bronchopneumonia and edema predispose to pulmonary infarction 
when thrombi are circulating in the pulmonary vessels. 

By analogy it seems probable that pulmonary embolism and throm- 
bosis are not infrequently associated with continuous venoclysis as used 
in man, although they may not always be recognizable clinically. 

The experiments recorded here indicate that continuous intravenous 
infusions are not without danger. 
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No pathognomonic symptoms are invariably present in gastric carci- 
noma the recognition of which permits the early diagnosis of the disease. 
Often one witnesses the tragedy of a patient presenting himself for the 
first time with all of the evidences of a lesion which has progressed to a 
state of inoperability. In some cases, there were no warning symptoms 
of the disease ; in others, the patient procrastinated because he attributed 
no importance to symptoms that might have served as the clue for an 
early diagnosis. 

Much can be done toward remedying this situation by the systematic 
education of the laity, as is being done through the efforts of Dr. Blood- 
good and of others who in lectures and through the press are cautioning 
the public against tolerating heedlessly the early and insidious manifesta- 


tions of gastro-intestinal disease, especially of that occurring in persons 
past the age of 40. Needless to say, a responsive attitude on the part of 
the public imposes on the physician the added responsibility of discovering 
the malignant growth which otherwise may develop to an advanced 


stage “under his very nose.” He may thus save himself the embarrass- 
ment of becoming a witness to the final stage of a malignant disease 
that has masqueraded under the guise of peptic ulcer or has been diag- 
nosed as “nervous indigestion.” 

A sense of false security has developed among physicians regarding 
the benignity of certain types of gastric lesions for which they had 
advised nonsurgical treatment. Certain criteria for the benignity of gas- 
tric ulcer have been utilized in some instances to the advantage of the 
patient and for the cure of his disease. Altogether too frequently, how- 
ever, the application of the same criteria has biased the judgment of the 
physician to the serious jeopardy of the patient’s life. In many instances 
lesions which would have lent themselves to successful surgical treatment 
progress to the stage of inoperability because, during the time in which 


Read before the Pan-American Medical Association, Pan-American Medical 
Floating Congress, March 14 to 31, 1934. 
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these lesions were easily resectable, the patients were subjected to 
medical regimens not sufficiently supervised to prove the benignity of 
the lesion. Indeed, the subjection of a patient with a gastric lesion to a 
nonsurgical form of treatment imposes an obligation which far surpasses 
that of the mere relief of the subjective manifestations of the disease and 
of the improvement in the general condition, since a carcinomatous 
gastric lesion may at times exhibit apparently favorable progress under 
the approved method of treatment for peptic ulcer. 

The syndrome characteristic of peptic ulcer has been so thoroughly 
learned by medical practitioners that indigestion, with any of the char- 
acteristic symptoms of ulcer, often is assumed to be due to ulcer without 
the patient being given the benefit of roentgenologic examination. It is 
not possible by the history alone to distinguish between gastric and 
duodenal ulcer, and, whereas the latter is almost invariably benign, there 
is always a grave possibility that gastric ulcer may be malignant. It is 
therefore advisable to subject patients with any type of indigestion not 
immediately responsive to the ordinary conservative methods of treat- 
ment to a careful, systematic and thorough examination, which should 
nclude the study of the gastric contents, the examination of the stools 
for blood and a roentgenologic investigation of the stomach. 

Errors of diagnosis, however, are not limited to those who neglect to 
examine the patient with sufficient thoroughness, because an ulcerating 
lesion in the stomach, even when demonstrated roentgenographically, has 
too often been assumed to be benign without sufficient corroborative 
evidence. It has been assumed that a long history of indigestion, high 
gastric acidity, situation of the ulcer high on the lesser curvature, 
demonstration of the ulcer as of the penetrating variety, the presence of 
an hour-glass deformity, early age of the patient and small size of the 
ulcer argue in favor of the benignity of the lesion. Yet all practitioners 
have been witnesses, sometimes too late, to the tragedy of the discovery 
that these signs were not reliably indicative of benignity. 

Certain therapeutic tests have been developed the fulfilment of 
which theoretically is conclusive evidence of the benignity of the lesion. 
Thus, the fact that an ulcer becomes smaller or disappears under treat- 
ment, ceases to bleed or becomes quiescent has been assumed to stamp it 
as benign. Unfortunately, such tests are not always infallible. 

Academically, it may be admitted that many signs are usually inter- 
pretative of the benignity of a lesion. However, since these signs are 
not absolutely reliable, it seems hazardous to employ them as criteria 
without due precautions. 

In numerous instances multiple ulcerating lesions are present in the 
stomach, one of which is malignant. Attention may thus be focused on 
the lesions that are benign and are healing, whereas the one lesion, 
perhaps the smallest, may harbor within its periphery unmistakable 
evidence of malignancy. 
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It is obviously impossible to distinguish positively between malignant 
and benign lesions without a careful microscopic investigation. Direct 
inspection of an ulcer often fails to reveal signs which are even sug- 
gestive of carcinoma, and the lesion is assumed to be benign until the 
pathologist demonstrates its malignant nature by microscopic exami- 
nation. 

Duodenal and gastric ulcers are found to coexist in about 13 per 
cent of the cases. Not infrequently at the time a duodenal ulcer is 
discovered, further investigation of the stomach, either at fluoroscopic 
examination or at surgical exploration, is not executed with sufficient 
care, and a gastric ulcer may be thus overlooked. It is therefore essen- 
tial, in dealing with cases of indigestion, to exercise every precaution in 
order to establish a complete diagnosis and to institute appropriate 
therapy. 


The histories of several cases are presented here to demonstrate the 


unreliability, in certain instances, of practically every sign and symp- 


tom that has been employed to distinguish the benign from the malignant 
gastric ulcer. 

Perforating ulcers are more likely to be benign, and ulcers accom- 
panied by hour-glass deformity of the stomach are usually benign. 
According to Hurst and Stewart,’ less than 1 per cent of the cases of 
hour-glass deformity of the stomach are due to carcinoma. In case 1 
the patient was relatively young, the symptoms were characteristic of 
peptic ulcer and the gastric acidity was not low. Both in case 1 and in 
case 2 the character of the symptoms changed; such a change is often 
emphasized as suggestive of a malignant process. As a matter of fact 
one cannot be certain of arriving at the correct pathologic diagnosis on 
this basis alone, since a benign peptic ulcer manifests a similar change in 
symptoms when it extends into an adjacent viscus. The change simply 
indicates that the ulcer is no longer simple; it has become complicated, 
but with no implicit reference to malignancy. The same features are 
illustrated in case 2, with the exception that here the age of the patient 
makes one suspect the existence of a malignant process. 


REPORT OF CASES 


Case 1—A man, aged 36, had suffered from “stomach trouble” intermittently 
for six years. This complaint had consisted of a cramplike gnawing and burning 
associated with bloating and belching. Vomiting or the ingestion of food or of 
soda brought relief. During the five months prior to his admission to the clinic 
the pain had been more severe and had radiated to the back as well as upward 
into the thorax. The pain had awakened him during the night, but he had been 
able to sleep after taking soda. The stools had been dark at times. In two years 
the loss of weight had been only 13 pounds (5.9 Kg.). 


1. Hurst, A. F., and Stewart, M. J.: Gastric and Duodenal Ulcer, New York, 
Oxford University Press, 1929, p. 342. 
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The report of the roentgenologic examination was: Perforating ulcer on the 
lesser curvature of the stomach with hour-glass deformity. Analysis of the gastric 
content revealed total acid of 69 and free hydrochloric acid of 40. The amount 
of gastric content recovered was 120 cc. At exploration a carcinomatous ulcer 
was found measuring 9 by 6 by 2.5 cm. It had perforated into the pancreas; 
glandular as well as serosal involvement was present. The pathologic diagnosis 
was carcinoma, grade 4. 


Case 2.—A woman, aged 58, had undergone appendectomy and drainage of 


the gallbladder eight years prior to admission to the clinic for the relief of burning 
pigastric pain which appeared from two to two and one-half hours after a meal. 
Following this operation there were no symptoms for a year; intermittent attacks 
f pain of a similar character then appeared, which were eased by the taking of food. 
[he patient stated that during the five months previous to admission the pain had 
een replaced by bloating and marked belching until two weeks before her applica- 
ion to the clinic. At that time severe distress developed in the upper portion of the 
bdomen on the left side. Analysis of the gastric content revealed total acid of 
() and free hydrochloric acid of 40. The roentgenologic diagnosis was gastric 
lcer located high in the stomach with the production of an hour-glass deformity. 
he clinical diagnosis was perforating gastric ulcer with hour-glass deformity of 
he stomach. At exploration a carcinomatous ulcer 3.5 cm. in diameter was found. 


The next case to be reported is an excellent example of the type in 
vhich the pathologist unexpectedly finds carcinoma in an ulcer that has 
iven no cause for the suspicion of malignancy in the mind of the 
linician, of the roentgenologist or even of the surgeon at the time of the 
xploration. The history was characteristic of peptic ulcer. Relief had 
en obtained on a medical regimen for the treatment of ulcer, and the 
‘astric acidity had been determined as adequate. 


Case 3—A woman, aged 47, had for many years suffered from a burning pain 
vhich came on two or three hours after meals and was associated with attacks 
f migraine. Food and soda had relieved the distress. During the past year the 
rouble had been more severe; radiation of the pain to the back was associated 
vith vomiting that came on at the height of the pain. Hospitalization for three 
nonths and a regimen for the treatment of ulcer had given complete relief as long 
is the patient remained on the diet. In two years she had lost only 4 pounds 
18 Kg.). Analysis of the gastric content revealed total acid of 80 and free 
hydrochloric acid of 38. The roentgenologic examination disclosed an ulcer at 
the outlet of the stomach with resulting retention. The clinical diagnosis was 
ulcer at the pylorus with a slight obstruction. At operation, a lesion with a deep 
crater 2 cm. in diameter was found on the posterior’wall above the pylorus. The 


pathologist reported a carcinomatous ulcer with glandular involvement. 
2 


The next case illustrates that even multiple lesions may occupy such 
positions in the stomach or the duodenum as to escape detection by an 
expert roentgenologist. Again it demonstrates the difficulty of recogniz- 
ing a malignant process by macroscopic inspection. Unless great care is 
exercised by the surgeon, a duodenal ulcer may serve as a cloak for 
malignant gastric disease at the time of the exploration. 


Case 4.—A man, aged 46, had suffered intermittent attacks of epigastric pain, 
with relief by food and soda, for twenty-five years prior to his admission to the 
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clinic. During the past two years the pain had been more constant, and there 
had been distress at night. During the past few months food had relieved him less 
effectively than formerly. Two years prior to application at the clinic he had been 
on a milk diet with partial relief of the symptoms. He had lost 16 pounds 
(7.3 Kg.) during this period. Analysis of the gastric content revealed total acid 
of 88 and free hydrochloric acid of 58. The results of the roentgenologic exam- 
ination were not significant. At operation two ulcers were found on the lesser 
curvature. A duodenal ulcer also was found. The pathologic report was: two 
gastric ulcers—the larger, carcinomatous; the smaller, benign. 


The next case illustrates that a benign duodenal ulcer may coexist 
with a much graver lesion in the stomach. It is obvious that symptoms 
caused by the duodenal ulcer may entirely mask those produced by the 
ulcerating lesion in the stomach. 


Case 5——A man, aged 42, for twenty years had complained of intermittent 
epigastric pain which appeared several hours after meals and was relieved by 
soda. During the past year he had not been troubled until one month prior to 
admission to the clinic, when the distress returned. Twelve days prior to admis- 
sion he had a severe hemorrhage. He had lost 18 pounds (8.2 Kg.) in two 
months. Analysis of the gastric content revealed total acid of 58 and free hydro- 
chloric acid of 38. The roentgenologic examination disclosed the presence both 
of gastric and of duodenal ulcers. At operation the roentgenologic diagnosis was 
verified, but the microscopic examination revealed the gastric ulcer to be malignant. 


Severe gastric hemorrhage is much more liable to occur with a benign 
than with a malignant lesion. In the sixth case the bleeding was asso- 
ciated with symptoms characteristic of peptic ulcer. Dietary measures 
afforded relief of the symptoms, and the roentgenologic examination 
failed to reveal definite evidence of malignant disease, yet the surgeon 
discovered an inoperable carcinoma. 


Case 6.—A man, aged 46, had suffered from symptoms of ulcer during the 
spring and the autumn for about nine years. A diet for the treatment of gastric 
ulcer usually had relieved the symptoms during these attacks. For two or three 
years previous to admission the pain had been more severe and had radiated to 
the left lower quadrant of the abdomen, to the back and to the thorax. Four 
months prior to admission he had a severe hemorrhage, as a result of which he 
was confined to bed for seven weeks. Since that time he had been on a diet of 
milk and powders and was considerably improved. Roentgenologic examination 
revealed an ulcer on the posterior wall of the stomach. A clinical diagnosis of 
hemorrhagic gastric ulcer was made. At operation a carcinoma was found on 
the posterior wall, attached to the tail of the pancreas. The lesion was inoperable. 


A biopsy was made, and the pathologist reported the presence of carcinoma. The 
patient died one year later. 


The next case so completely refutes the strictest criteria whereby the 
benign gastric ulcers may be distinguished from the malignant that the 
history is given in detail. Thus, if a patient with gastric ulcer, while 
under a strictly supervised medical regimen, becomes asymptomatic, if 
repeated tests reveal no blood in the stool and if there is roentgenologic 
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evidence of the complete disappearance of the lesion, there is assumed to 
be proof that the lesion is benign. The following case report demon- 
strates that this assumption is not always correct. 


Case 7.—A man, aged 28, complained of epigastric pain which had occurred 
at intervals during the five years prior to his admission to the clinic. The dis- 
tress had come on from two to three hours after meals and had been relieved 
temporarily by food or alkalis. At times the pain had radiated to the thorax. 
Three years before, in 1928, a gastric ulcer had been suspected, but roentgenologic 
examinations by two physicians had given negative results. Appendectomy had 
been performed, and shortly afterward the gallbladder had been removed for the 
relief of the same symptoms. The distress, however, had continued. The pain 
had then been replaced by a feeling of gaseous distention. There was no history 
of melena at the time of the first visit to the clinic, in November 1931. Roent- 
genologic examination on Nov. 10, 1931, revealed a perforating ulcer on the lesser 


Fig. 1 (case 7).—Roentgenographic appearance of the two ulcers occurring 
high on the lesser curvature of the stomach at the time of the first examination. 


curvature above the angle of the stomach and a smaller ulcer slightly higher on 
the lesser curvature (fig. 1). Analysis of the gastric content revealed total acid 
of 46 and free hydrochloric acid of 38. The patient insisted on medical treatment ; 
he was therefore hospitalized and placed on a strict regimen for the treatment of 
ulcer, which promptly relieved the symptoms. At times when he had epigastric 
distress, alkali afforded relief. Examination of the stools for the presence of blood 
on six occasions had given negative results. Roentgenologic examination was 
again made on November 18, and a smail perforating lesion was seen to be still 
present on the lesser curvature; at a similar examination on November 24, the 
ulcer was found to be very shallow, and on December 2 it was no longer seen 
(fig. 2). Two days later the patient was dismissed from the hospital and returned 
to his home. 

The trouble recurred shortly after the patient’s dismissal, but during the sub- 
sequent winter he suffered little if any distress. In the spring and autumn, how- 
ever, there was further epigastric distress, despite rigid adherence to the diet. 
During this period black stools were noted during several periods of three or 
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four days, and the patient’s condition gradually became worse. The pain, although 
now localized, became more intense, “like molten lead,” and was accompanied by 
a great deal of gas. Food and alkalis no longer afforded relief. The general 
condition of the patient remained good, and there was no loss of weight. 

On the patient’s return to the clinic in October 1932, roentgenologic examination 
revealed a large perforating ulcer high on the lesser curvature of the stomach and 


- 


Fig. 2 (case 7).—Roentgenogram showing the disappearance of the gastric 


lesions seen in figure 1 following a course of medical treatment. 








Fig. 3 (case 7).—Roentgenogram showing the recurrence of a perforating ulcer 
on the lesser curvature at the angle of the stomach and a smaller ulcer just above, 
about one year after the first examination. 


a smaller ulcer immediately below the first (fig. 3). Malignancy was suspected, 
and at exploration a mass the size of a fist was found to involve practically the 
entire cardiac end of the stomach. Several large indurated glands were present 
in the area of lymphatic drainage. The patient died four months later. At 
necropsy the two gastric ulcers were proved to be malignant. 
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Just as at times it is difficult or impossible to exclude the presence of 
carcinoma, so a benign lesion may show characteristics with the hall- 
marks of malignancy. It is frequently assumed that lesions on the greater 
curvature are malignant. The files of the Mayo Clinic contain records 
of only four cases in which a lesion of the greater curvature proved 
to be benign. In the following case the presence of an epigastric mass, 
a lesion on the greater curvature, the persistence of blood in the stool, the 
absence of a history of ulcer and a loss of about 60 pounds (27.2 Kg.), 
even though the restriction of food had been serious, left no doubt in 
the minds of the clinicians and of the surgeons that the case was one of 
carcinoma of the stomach. It was assumed that the lesion could be 
resected, and exploration was advised. The ulcer was found to be 
benign and was resected without difficulty. Convalescence was without 
incident. 


Case 8—A woman, aged 21, was admitted to the clinic in a state of serious 
malnutrition. Four and one-half years previously, she had begun to reduce her 
weight by self-imposed dietary restrictions and had appeased her appetite at times 
with little more than a candy bar. During this period she had worked hard at 
school and, despite the rather strictly limited intake of food, had retained reason- 
ably good health until seven months prior to admission, at which time influenza 
had developed. Following this illness she had suffered from attacks of diarrhea 
which had caused a further reduction of weight, the total loss being about 62.5 
pounds (28.3 Kg.). 

The clinical picture, together with the history of semistarvation and diarrhea, 
was therefore one of marked inanition, and this condition seemed entirely adequate 
to explain the poor general condition. This opinion was further borne out by the 
fact that the proteins and calcium of the blood were reduced to 3.31 Gm. and 
7.22 mg., respectively, per hundred cubic centimeters of serum. Edema was present 
in the feet, and the roentgenograms revealed osteoporosis of the pelvic bones. 
The patient gave no history of epigastric distress. 

The immediate problem, therefore, resolved itself into a dietary program with 
the intake of foods high in calories and with an adequate supply of vitamins and 
food accessories. During this period repeated examinations of the stool for para- 
sites and ova were made because of the history of diarrhea and were reported as 
giving negative results; it was noted, however, that several specimens contained 
occult blood. Subsequent examination in the hospital suggested an epigastric 
mass. After the patient’s general condition was sufficiently improved to warrant 
further investigation, a roentgenologic examination of the stomach was made, 
which disclosed a large ulcerating lesion on the greater curvature that extended 
to the posterior wall of the stomach. The size of the ulcer and its situation on 
the greater curvature led the roentgenologist to suspect that it was malignant; 
this suspicion seemed warranted on the grounds of the roentgenologic evidence 
alone as well as on that of the presence of occult blood in the stool. 

At exploration the surgeon found an ulcer on the greater curvature of the 
stomach, approximately 5 cm. above the pyloric sphincter. The crater of the ulcer, 
which admitted the tip of a finger, was 2 cm. in diameter. Pathologic examination 
of this ulcer and of enlarged glands proved that they were inflammatory; no 
evidence of malignancy could be found. 
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In the following cases definite indications existed that the lesions 
were malignant. In case 9, there was definite roentgenologic evidence 
of malignancy, and the analysis of the gastric content revealed absence 
of free hydrochloric acid. 


Case 9.—A man, aged 41, had for ten years complained of a burning pain in 
the upper part of the abdomen which came on from three to four hours after meals 
and was relieved by vomiting. One and one-half years prior to admission to the 
clinic he had an attack of vomiting lasting eighteen weeks. He had been placed on a 
regimen for the management of ulcer which had resulted in freedom from the 
trouble for about ten months. Four months before coming to the clinic there had 
been severe hematemesis and melena followed by intermittent distress and vomiting. 
Analysis of the gastric contents revealed total acid of 20 with no free hydrochloric 
acid. Roentgenologic examination disclosed an apparently inoperable lesion at the 
pyloric end of the stomach which was strongly suspected to be carcinoma. At 
operation a simple hemorrhagic ulcer, 1.5 cm. in diameter, was found. Eleven 
months after operation the patient was free from symptoms. 


In case 10, the age of the patient was well within the range in which 
carcinoma is most prevalent, and there was a history of a loss of from 
40 to 50 pounds (from 18 to 22.7 Kg.), the onset of which preceded 
the gastric symptoms by six or seven months. . Further, the roentgeno- 
logic evidence was somewhat suggestive of a malignant growth. The 
clinician’s diagnosis was carcinoma, but at operation a benign lesion 
was found. 


Case 10.—A man, aged 51, complained chiefly of aching pain over the lower 
mediastinum, which had no relation to meals or to exertion and which lasted 
for two or three hours. He had lost from 40 to 50 pounds during the year 
previous to admission to the clinic. Analysis of the gastric content revealed total 
acid of 58 and free hydrochloric acid of 46. Roentgenologic examination disclosed 
a lesion of the pyloric end of the stomach with a marked narrowing of the pylorus 
and the indication of a gastric ulcer on the lesser curvature. A clinical diagnosis 
of carcinoma of the stomach was made. At operation a subacute gastric ulcer 
perforating into the gastrohepatic omentum was found. Tissue removed for exam- 
ination was found to be inflammatory. 


The syndrome presented in case 11 was also suggestive of a malig- 
nant process. The patient was of the age at which carcinoma is most 
frequent, there was a family history of carcinoma, the history of the 
symptoms was short, the gastric acidity was low and the roentgenologic 
findings favored the suspicion of a malignant process. Here, again, the 
patient was proved to have a benign peptic ulcer. 


Case 11—A man, aged 49, applied at the clinic for examination, with the 
complaint of hematemesis of the “coffee-ground” type and melena occurring one 
and one-half years prior to admission. His mother had died of “cancer of the 
liver.” The patient had no pain or dyspepsia. Seven months after the first 
hematemesis a similar hemorrhage had occurred, since which time diffuse epigastric 
and abdominal pain had appeared from one to two hours after meals. This dis- 
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tress was usually relieved by soda. At times, however, the pain had been constant 
for days. The symptoms had become definitely worse two months prior to 
admission, and occasional vomiting had occurred. The loss of weight was. 4 
pounds (1.8 Kg.). Analysis of the gastric contents revealed in the first specimen 
total acid of 20 with no free hydrochloric acid, and in a second specimen, total 
acid of 24 and free hydrochloric acid of 4. The roentgenologic diagnosis was that 
of ulcerating carcinoma of the stomach. On exploration a large gastric ulcer 
on the lesser curvature was found. There were enlarged glands in the gastro- 
hepatic omentum and a circumscribed nodule in the liver. Microscopic examina- 
tion proved the ulcer to be benign and the enlarged tissue of the glands to be 


nflammatory, whereas the nodule in the liver was revealed as a benign encapsulated 
tumor. 


COMMENT 


We have carefully reviewed the histories of two hundred patients 
with surgically verified gastric ulcers. Of this series of ulcers, one 
iundred were benign and one hundred malignant. The cases were taken 
n consecutive order except that preference was given to those in which 
efore operation there was some doubt regarding the benignity or the 
nalignancy of the lesion. Frank cases of carcinoma with abdominal 
inasses or with evidence of metastasis and large lesions with unmis- 
takable roentgenologic evidence of carcinoma were not selected for 
study. The histories of the cases were then summarized according to 
. uniform plan, and the summaries placed in one book, so that they 
‘ould be easily reviewed. At the bottom of each page were the final 
liagnosis and the results of the surgical measures. From a review of 
ll of the data available in the history an effort was made to determine 


the character of the lesion. It was surprising how frequently errors in 
liagnosis resulted. 


The diagnosis of an intrinsic gastric lesion as a causative factor in 
the production of indigestion is made by analysis of the history, by the 
physical examination, by the investigation of the gastric content and 
the stool and by roentgenologic study. By careful evaluation of all of 
the data made available by these methods, the arrival at a diagnosis 
either of carcinoma or of ulcer is usually not at all difficult. The 
difficulty arises, however, when an attempt is made to differentiate 
between a malignant and a benign lesion when the lesion is small and 
has the roentgenologic appearance of ulcer. A careful evaluation of 
all of the information available in the histories corroborates the opinion 
that there are features which suggest the malignancy of certain lesions. 
Patients with gastric ulcers who have short histories and who have 
shown no remissions of symptoms, inadequate relief on medical 
regimens and persistent blood in the stool should be suspected of har- 
boring malignant ulcers. If, in addition, the ulcer is large and is 
situated near the pylorus on the greater curvature or on the anterior 
wall and if hydrochloric acid in the gastric content is demonstrably 
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absent or diminished the probability that the lesion is malignant is great. 
If, on the other hand, the patient is young, if there are long periods 
during which the ulcer is quiescent, if the values for gastric acids are 
high, if bleeding from the lesion is intermittent, if the ulcer exhibits 
the characteristics of penetration or if the complication of hour-glass 
contracture is present, the probability of benignity is suggested. Further, 
clinical improvement under treatment, cessation of bleeding from the 
ulcer and roentgenologic evidence of the disappearance of the lesion 
add evidence that the lesion is benign. However, any one sign may 
fail in so many instances that it seems extremely hazardous to venture 
positive opinions regarding the exact histopathologic type of these small 
ulcers. 

Bloomfield ? stated that in most instances of carcinoma the gastric 
acids are reduced or absent and the total secretory volume is diminished. 
Evidently he was considering chiefly the larger lesions of the stomach, 
although occasionally even for small carcinomatous ulcers the assump- 
tion still holds good, and it may thus be of value in the differentiation 
of benign and malignant gastric ulcer. However, in cases of small malig- 
nant ulcer the results of the analysis of the gastric content frequently 
do not seem to be different from those usually obtained in cases of 
benign gastric ulcer. The possibility of correct diagnosis is further 


confused at times by the presence of multiple lesions. Occasionally, a 


malignant gastric ulcer is associated with a benign duodenal ulcer. In 
other cases in which there are multiple gastric ulcers, one may be malig- 
nant and the others benign. 

It soon becomes evident that from the clinical history, particularly 
from the behavior of pain, not much help is available in the differentia- 
tion of benign and malignant lesions. This fact becomes evident when 
the mechanism for the production of symptoms in these lesions is 
considered. 

The cause of distress in cases of benign and in those of malignant 
gastric ulcer should be the same. Gastric ulcer asserts its presence 
mainly over three nerve routes: the phrenic nerves, particularly if the 
lesion is high; the splanchnic branches of the sympathetic nervous sys- 
tem, and the afferent spinal sensory nerves. If the gastric lesion invades 
that portion of the diaphragm supplied by the phrenic nerves, the fact 
may be indicated by pain in the area of the peripheral cutaneous dis- 
tribution of this nerve, that is, at the base of the neck or on the shoulder. 

The second pathway by which the presence of a gastric ulcer is 
indicated is the splanchnic route. There seems to be no doubt at present 
that impulses interpretable as pain are conducted over fibers running 


2. Bloomfield, A. L.: Clinical Aspects of Gastric Secretion, Ann. Int. Med. 
6:307 (Sept.) 1932. 
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in the splanchnic nerves to the posterior horn. It is known, of course, 
that stimuli, such as pinching or cutting, which produce pain on the 
surfaces of the body do not usually produce pain in the viscera. Since 
it is known that pain actually develops when a lesion invades a viscus, 
it remains only to be ascertained what constitutes the stimulus that is 
adequate to produce the pain. It has been assumed, therefore, on good 
evidence that stretching of the circular fibers of the viscus constitutes 
an adequate stimulus. This, it has been suggested, is caused by a local 
accentuation of intravisceral tension. One of the factors that seems 
capable of producing the spasm is gastric acidity. We have frequently 
noted in the review of the cases included in this study that normal or 
elevated values for free hydrochloric acid were present in cases of 
malignant gastric ulcer. Furthermore, in many of this group of cases 
benign ulcers produced symptoms characteristic of the ulcer syndrome 
and yet the acidity, even after the use of stimulating test meals, was 
not elevated. 

We see no good reason why this mechanism for the production of 
pain should be influenced in a different manner by a malignant than by 
a benign ulcer, unless marked differences in the gastric chemism are 
present. The low values for free hydrochloric acid are more consist- 
ently in evidence in cases of malignant ulcer, and although they may 
somewhat influence symptoms, they do not occur with sufficient regu- 
larity to be of conclusive diagnostic value. 

Pain impulses from gastric ulcers may also reach the spinal cord 
by way of the spinal afferent sensory nerve tracts. The parietal peri- 
toneum receives branches from the spinal sensory nerves. The gastro- 
hepatic omentum and the mesentery of the small intestine as well as 
the transverse mesocolon are also supplied by somatic nerves. These 
nerves are sensitive to the same stimuli that produce pain when applied 
to the surfaces of the body. 

When ulcers, therefore, progress beyond the confines of the bowel 
in the course of perforation they invade tissues guarded by spinal 
sensory nerves. Pain may then be projected over the peripheral distribu- 
tion of the involved nerves, and the original syndrome be thus appre- 
ciably changed. Frequently after the development of this complication, 
the previously established syndrome is markedly distorted. The ten- 
dency toward remission is lessened, pain is more persistent and severe 
and the usually effective methods of obtaining relief become entirely 
inadequate for the control of symptoms. Such a change in symptoms 
is often assumed to be evidence of the malignancy of a lesion, when in 
reality the alteration is quite as likely to happen in cases of benign as 
in those of malignant gastric ulcer. 

Physical examination in cases of early gastric carcinoma is of little, 
if any, aid in diagnosis, since the findings which usually stamp the 
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lesion as malignant are the results of metastasis, such as enlarged supra- 
clavicular glands or implants in the pouch of Douglas. Similarly, an 
epigastric mass usually signifies malignant disease with extension to 
the liver. It is precisely in the type of case in which the differential 
diagnosis is difficult, that is, in which a small ulcer is present, that phy- 
sical signs are lacking. Neither the malignant nor the benign ulcer is 
likely to be associated with a mass. When in addition to the roentgeno- 
logic evidence of a small perforating ulcer a mass is demonstrable, it 
may just as readily be the result of an inflammatory reaction surround- 
ing the ulcer as that of a malignant process. 

Whatever doubt may exist is usually dispersed by a reliable roent- 
genologic examination, and the majority of carcinomas afford incontro- 
vertible evidence of their malignancy when subjected to this means 
of investigation. Dzzt, unfortunately, the fact must again be faced that 
the most easily recognizable gastric carcinomas have too often progressed 
to an inoperable stage. Kirklin and Weber * emphasized the difficulty 
of determining exactly the morbid anatomy of small lesions of the 
stomach. They stated: 


Most of the roentgenologic literature and illustrations of gastric carcinoma 
pertain to the advanced and essentially tumefactive growths, and tend to create 
the impression that both the discovery and the specific diagnosis of carcinoma are 
uniformly easy. However, this optimistic view is not warranted, for it takes no 
account of small malignant lesions, which are sometimes hard to reveal and more 
often hard to identify. . . . A crater which has not penetrated beyond the 
normal confines of the gastric lumen, and which is surrounded by an elevated, 
overhanging ridge, is pathognomonic of ulcerating carcinoma. On the other hand, 
when ulceration so dominates the morphology that no hyperplasia is evident, and 
the lesion is essentially and solely an ulcer excavating the gastric wall, distinction 
from benign ulcer may be difficult or impossible. 


Data obtainable from the history, the analysis of the gastric content, 
the examination of the stool, the physical examination and the roent- 
genologic study are usually adequate for the correct diagnosis of car- 
cinoma of the stomach. The application of all of the available evidence 
obtained by these means, however, fails in many instances to give 
satisfactory assurance of benignancy in some of the smaller ulcerating 
lesions of the stomach. 


SUM MARY 


Gastric ulcer is much more frequently benign than malignant. No 
infallible means except microscopic investigation can be applied to prove 
the benignity of the lesion under consideration. The histories of the 
cases included in this study amply illustrate that practically all of 
the signs and symptoms may at times fail to indicate the exact nature 


3. Kirklin, B. R., and Weber, H. M.: Roentgenologic Diagnosis of Neoplastic 
Diseases of the Stomach, Am. J. Cancer 16:1134 (Sept.) 1932. 





RIVERS-DRY—GASTRIC ULCERS 


of the lesion. The symptoms of benign and those of malignant ulcer 
may be identical, and certain reasons for their similarity have been 
outlined. 

We do not intend to convey the impression that the differentiation 
of benign and malignant ulcers of the stomach is impossible, for as a 
rule a correct diagnosis can be made. We do wish to imply, however, 
that it is hazardous to assume that the application of certain criteria 
of benignancy rules out the possibility of malignancy. It seems 
to us that unless contraindications are present it is usually safer to treat 
gastric ulcers surgically. 

Nonsurgical methods of treatment should be undertaken only when 
it is possible to keep the patient under the closest observation for a 
prolonged period. 
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CONGENITAL DEFORMITIES AND DISTURBANCES OF GROWTH 


Congenital Torticollis—Hough' gave a thorough summary of the 
possible causes, pathologic changes, symptomatology and treatment of 


congenital torticollis. Basing his statement on a review of 57 cases he 
stated that frequently in infants the condition responded to manipulation 
if treatment was instituted early but that for the older patients surgical 
intervention, i. e., division of either end of the sternocleidomastoid 
muscle, was necessary and should be followed by the wearing of some 
form of apparatus to maintain correction. Facial asymmetry usually 
disappeared within six months after the operation. Full active and 
passive correction was obtained in the 57 cases. 

Klippel-Feil Syndrome; Congenital Webbed Neck.—From the 
clinical examination of 6 patients with the Klippel-Feil syndrome and 
the postmortem examination of 2 of these, Mitchell * concluded that the 
conception that the cervical region of the spine is absent in this condition 
is not exact. The normal number of intervertebral foramina and 
cervical nerves were present. There were, however, distortion and 
absence of portions of the intervertebral disks, bodies, etc. In later life 
there was a more or less complete fusion of the portions which were 


This report is based on a review of 182 articles selected from 272 titles appear- 
ing in medical publications approximately between July 1 and Nov. 2, 1934. Only 
those which seemed to represent progress were chosen for review. 

1. Hough, G. deN.: Surg., Gynec. & Obst. 58:972, 1934. 

2. Mitchell, H. S.: Arch. Dis. Childhood 9:213, 1934. 
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present. Mitchell expressed the belief that thére is usually a large exposed } . 
portion of the spinal cord and its membranes in the upper cervical 
region. This is not a true but a false spina bifida, since the arches 
meet in an abnormally low situation. 


End-Results of Coxa Plana as Related to Treatment.—Caldwell * in ‘ 
reporting on the treatment of coxa plana stated that the available 
statistics showed that 1 of every 5 of the patients had a residual limp, 
pain and some restriction of motion in the hip joint. Five cases were if 
reviewed as to the end-results. Three patients, aged 26, 38 and 18, had | 
received no treatment, and 2, aged 20 and 22, had been given treatment, . 
1 with a caliper brace and 1 with a plaster spica. Nine other cases in ‘ 
which the patients were too young to warrant a definite statement as t 
to the end-results were discussed. Caldwell concluded that the use of a 
caliper brace which partially relieves weight bearing is of value, par- 
ticularly when acute symptoms are present, and that absolute immo- 
bilization in plaster is not indicated. 


ee 


Treatment of Legg-Calvé-Perthes Disease Without Weight Bearing. 
—Danforth * observed the results of treatment in 6 cases of coxa plana 
and showed in 5 of them the great value of abstinence from weight 
bearing during the active stages of the disease. Three patients were 
treated by rest in bed for from three to four years; 2 were observed 
after twelve years, during three of which weight bearing was prohibited. 
All these patient had excellent results clinically, and the roentgenograms 
showed almost normal conditions. In the sixth patient, who did not 
follow advice as to abstinence from weight bearing, the result was much LI 
less satisfactory clinically, and the roentgenogram showed a deformed ; 
femoral head. 
















[Ep. Note.—These studies of end-results suggest that prevailing 
theories regarding the nature and treatment of coxa plana will have 
to be modified. Abstinence from weight bearing should be the treatment 
until the roentgenograms disclose evidence of healing. | 


Adolescent Kyphosis—Edelstein * reported 8 cases of kyphosis in i 
adolescent boys and girls and discussed the roentgen appearance and 4 
etiology of that condition. He concluded that most, if not all, of the 
etiologic factors usually cited to explain this and other epiphyseal dis- 
turbances of a similar nature are of only secondary significance. He 
suggested that some biochemical disturbance, based possibly on a defect 
of nutrition or assimilation, is at the root of such epiphyseal disorders. 
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3. Caldwell, G. A.: South. Med. J. 27:402, 1934. 
4. Danforth, M. S.: J. Bone & Joint Surg. 16:516, 1934. 
5. Edelstein, J. M.: Brit. J. Surg. 22:119, 1934. 
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PYOGENIC INFECTIONS 

Osteomyelitis of the Ilinm.—Osteomyelitis of the ilium, as was 
pointed out by Badgley,® is not as infrequent as is usually believed. 
Probably 1 or 2 per cent of all the patients with osteomyelitis showed 
involvement of the ilium. The age incidence in his series of 24 cases 
varied from 20 months to 75 years; the usual age was under 25 years. 
Badgley carefully reviewed the literature on the subject and discussed 
the development of the pelvis and its anatomic structure in relation to 
osteomyelitis. The etiologic agent was predominantly Staphylococcus 
aureus. Badgley discussed in detail the signs, symptoms and roentgen 
appearance. Pain was most often referred to Scarpa’s triangle. The 
treatment varied depending on whether the case was acute, subacute or 
chronic. In the acute stage, if the process is localized incision and 
drainage with eradication of the involved bone are advisable. If the 
process is diffuse, either with or without abscess formation, Badgley 
recommended radical subperiosteal resection of the ilium as soon as the 
patient’s general condition warrants it. He expressed the belief that 
acute diffuse osteomyelitis should not be treated by simple incision and 
drainage or by trephination. When septicemia is present the prognosis 
is grave, but radical resection gives the best chance of recovery. In the 
subacute stage localized osteomyelitis should be treated by local resec- 
tion, and the diffuse type, by radical resection of both tables of the 
ilium including all the diseased bone if possible. As treatment for the 
chronic stage Badgley advised resection of both tables of the ilium and 
saucerization of the cavity. The operative exposure which he used was 
described in detail. It consisted in an incision along the iliac crest from 
the posterior to the anterior superior part of the spine and then con- 
tinued downward lateral to the sartorius muscle. The wing of the 
ilium was exposed by subperiosteal dissection of the inner and outer 
tables. Resection of whatever portion of the ilium was necessary was 
then easily made with the osteotome. The wound was packed with 
gauze smeared with petrolatum. Seventeen of the 24 patients were 
considered completely cured. 


Treatment of Acute Infective Arthritis of the Knee Joint—Mouat * 
drew attention to the fact that in acute infective arthritis of the knee 
joint there is frequently an extension abscess passing from the sub- 
crureus pouch up in front of the femur deep to the quadriceps extensor 
muscle. To drain this abscess he advocated that the lateral incision for 


drainage of the joint be extended upward, cutting through the vastus 
lateralis muscle down to the femur. 


6. Badgley, C. E.: Osteomyelitis of the Ileum, Arch. Surg. 28:83 (Jan.) 1934. 
7. Mouat, T. B.: Brit. M. J. 1:980, 1934. 
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Suppurative Infections of Bones and Joints in Infancy.—After 
reviewing the end-results of sepsis involving the bones and joints in 
infants (up to 2 years) at the Children’s Hospital, Boston, Green * 
concluded that early operation for drainage is of most value in cases 
of septic joints. Osteomyelitis, however, responds best to conservative 
early treatment laying stress on general supportive measures. After the 
process has been localized it should be drained by a small window in 
the bone; extensive destructive operations should be avoided. Green 
stressed the importance of the choice of the proper time for operative 
intervention and the necessity of improving the infant’s general condi- 
tion by an adequate intake of fluid, etc., to lower the otherwise high 
mortality in this group of cases. 


POLIOMYELITIS 

Poliomyelitis Treated with the Drinker Respirator: Analysis of 88 
Cases and 68 Control Cases.—In the epidemic of anterior poliomyelitis 
in New York in 1931, Landon ® was able to study a group of 88 patients 
treated in the Drinker respirator and a control group of 68 patients with 
equally serious respiratory embarrassment for whom no respirators 
were available. All were treated in four hospitals for communicable 
liseases in New York. Of the 88 patients treated in the respirator 
11 were moribund on admission, and 53 died in the hospital. Of the 68 
treated without respirators 40 died in the hospital. Most of the deaths 
occurred on or before the sixth day after the onset of paralysis; the 
percentage of deaths was 66 per cent for those treated in the respirator 
and 65 per cent for those treated without the respirator. Thirty-five 
patients who were treated in the respirator were discharged from the 
hospital free from respiratory embarrassment. Of these, 16 died within 
eighteen months, chiefly from pneumonia. Twenty-eight patients treated 
without the respirator and discharged when free from difficulty in 
breathing were followed for eighteen months; 3 of these died. Post- 
mortem examination of the patients coming to autopsy showed alveolar 
emphysema in those treated in the Drinker respirator. Landon expressed 
a belief that hyperexpansion of the lungs may predispose patients 
treated in the respirator to subsequent infection or collapse. The 
Drinker respirator was not found to be of value in cases of bulbar 
paralysis. Landon suggested that the usefulness of the Drinker respirator 
is established only in selected cases of diaphragmatic and intercostal 
paralysis. 


[Ep. Note.—The careful study made by Landon is salutary in the 
face of the enthusiastic acceptance of respirators for the treatment of 


8. Green, W. T.: New England J. Med. 211:159, 1934. 
9. Landon, J. F.: J. Pediat. 5:1, 1934. 
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poliomyelitis associated with thoracic and diaphragmatic paralyses. 
It suggests that a more careful selection be made of the patients on 
whom such treatment is attempted. | 
TUBERCULOSIS 

Surgical Tuberculosis: Its Treatment by Climate and Sunlight 
During Forty-Seven Years.—Bernhard *° wrote an enthusiastic article 
in favor of heliotherapy in high altitudes for all types of tuberculosis. 
He has treated about 2,500 patients with “surgical tuberculosis” in the 
past forty-seven years. He reported the following statistics on the first 
1,000 patients: cured, 858; improved, 120; unimproved, 14; dead, 8 
(0.7 per cent). Of the unimproved patients, 6 died later of tuberculosis. 
Bernhard stressed the climatodietetic therapy, consisting of high alti- 
tude, nourishing food and maximal periods of direct exposure to the sun. 
In cases of tuberculosis of the bones and joints, although no statistics or 
illustrations were given, he reported complete healing with frequent 
regeneration of the bones and excellent function of the affected joints. 

[Ep. Nore.—This article, written by one of the pioneers in helio- 
therapy, overflows with enthusiasm and conviction. Nevertheless, some 
of the statements as to results could be accepted more readily if statistics 
and roentgenograms were included. | 

Functional Test of the Reticulo-Endothelial System with Congo Red 
for Qualitative Diagnosis of Osteo-Articular Tuberculosis —Rabboni 
and Alberghina** injected 1 cc. of a 1 per cent solution of congo red 
per six kilograms of body weight intravenously into one arm of patients 
with tuberculous joints. After one hour 5 cc. of blood was withdrawn 
from the other arm. By colorimetric tests on normal persons 100 per 
cent of the dye was noted in the plasma. Rabboni and Alberghina 
believed that the percentage of reduction in color indicated the type and 
severity of the lesion. The percentage of color noted in various cases 
varies from 50 to 95. The higher the percentage of color in the 
plasma, the more favorable the prognosis. The writers stated that 
others had used the test with congo red for pulmonary tuberculosis. 

[Ep. Nore.—This test, which is really a check on the functional 
activity of the reticulo-endothelial system, has been used for amyloid 
disease. Its value can be of only relative significance in tuberculous 
infections. | 


CHRONIC ARTHRITIS 


Gonococcus Complement-Fixation Test in Blood and Synovial Fluid 
of Patients with Arthritis—Myers and Keefer ** determined the gono- 


10. Bernhard, O.: Arch. Phys. Therapy 15:261, 1934. 
11. Rabboni, F., and Alberghina, G.: Chir. d. org. di movimento 18:599, 1933. 
12. Myers, W. K., and Keefer, C. S.: New England J. Med. 281:101, 1934. 
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coccus complement-fixation test in the blood, synovial fluid or both of 
120 patients with arthritis. In 43 of these the condition was diagnosed 
as gonorrheal arthritis, the diagnosis being based on the following 
criteria: (1) a history of a recent attack of gonorrhea, (2) a localized 
gonorrheal infection in the genital tract and (3) the presence of gono- 
cocci in the synovial fluid. In 37 of the 43 cases diagnosed as instances 
of gonorrheal arthritis the gonococcus complement-fixation test gave 
positive results. In only 2 of the 71 patients with various other forms 
of arthritis did the gonococcus complement-fixation test give positive 
results. The reactions in the blood serum and synovial fluid were 
identical except in 6 instances. Determination of the reactions of the 
synovial fluid gave no definite information not obtainable from a study 
of the blood serum. Myers and Keefer expressed the belief that the test 
is of considerable significance in the differential diagnosis of arthritis. 


Characteristics of Synovial Fluid in Gonococcic Arthritis—Myers 
and his co-workers ** studied 40 cases of gonococcic arthritis. In 25 
per cent (10 cases) the organism was recovered in direct smears or 
culture of the fluid. The complement-fixation test of fluid from the 
joint was positive in 71 per cent of the cases studied. In only 6 instances 
was there disagreement in the results of the test of the blood and of 
the fluid from the joint. The cell count of the synovial fluid ranged 
from 1,800 to 158,000 per cubic millimeter. In general the higher cell 
counts were found in fluids with a culture positive for gonococci. The 
polymorphonuclear leukocytes constituted from 46 to 100 per cent of 
the total cell count. The chemical analysis (total protein and sugar 
content) was of little value. In all the cases the prognosis for complete 
recovery was poor. Patients with infected fluid and high leukocytic 
counts were more often crippled than the others. 


| Ep. NoteE.—The two papers by Myers and his co-workers add to 
the diagnostic methods for chronic arthritis. In the experience of one 
of us, gonorrheal arthritis once it has become chronic behaves like 
chronic rheumatoid arthritis. A note of warning should be raised in 
regard to a positive gonococcus complement fixation; it is possible to 
have an incidental gonorrheal infection, as has been observed, without 
any direct bearing on the course of chronic arthritis. ] 


Symmetrical Serous Synovitis (Clutton’s Joints ).—Sixty-three cases 
of bilateral serous synovitis in patients with congenital syphilis were 
reported by Klauder and Robertson.* The onset was insidious and 
practically without symptoms. The joints were painless, and there was 


13. Myers, W. K.; Keefer, C. S., and Holmes, W. F.: J. Clin. Investigation 
13:767, 1934. 

14. Klauder, J. V., and Robertson, H. F.: Symmetrical Serous Synovitis 
(Clutton’s Joints), J. A. M. A. 103:236 (July 28) 1934. 
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no bony involvement. The disease was chronic and ended in eventual 
spontaneous recovery. The response to antisyphilitic treatment was 
slow, but the treatment probably influenced recovery to some extent. 
The age and sex incidence corresponded closely to those of interstitial 
keratitis, with which Clutton’s joints were frequently associated, and to 
those of Hutchinson’s teeth. Klauder and Robertson expressed the belief 
that Clutton’s joints are an important sign of congenital syphilis and 
one frequently overlooked in this country. 


NEOPLASMS 

Lymphosarcoma in Bone.—Craver and Copeland *® reviewed the 
records of 164 patients with lymphosarcoma who were treated at the 
Memorial Hospital for the Treatment of Cancer and Allied Diseases 
in New York. Seventeen of these were found to have metastases to 
bone, the diagnosis of osseous metastases being made during life in all. 
The bones most commonly involved were, in order of frequency, the 
spine, pelvis, skull and femur. In 5 patients pathologic fractures 
occurred. The metastatic lesions were commonly osteolytic, although 
osteoplastic and combined osteoplastic and osteolytic lesions were seen. 
The extension of the neoplasm was either by the blood stream or by 
direct infiltration from involved lymph nodes. Histologic study of the 
metastases in all cases showed reticulum cell lymphosarcoma. The lymph 
nodes were involved in all cases before bony metastases occurred. 


Skeletal Muscle Sarcoma.—Of 35 cases of tumor of the skeletal 
muscle collected by Bick** from the records of the Hospital for Joint 
Diseases and the Mount Sinai Hospital there were 20 cases of sarcoma 
and 11 of hemangioma. Sarcoma was found to occur on an average 
in patients from 20 to 40 years of age. The duration in all but 1 case 
was a year or less. The common sites were the thigh, abdominal wall 
and forearm. The tumors were usually mobile and, of course, moved 
with muscular contraction and relaxation. Pain was not a common 


symptom. Bick expressed the belief that treatment should consist of 
wide excision. 


Changes in the Bone in Hodgkin’s Granuloma.—Craver and Cope- 
land ** reported observations on 172 cases of Hodgkin’s granuloma in 
which autopsy was performed at the Memorial Hospital for Cancer 
and Allied Diseases in New York. Osseous changes should be expected 
at any time during the course of the disease. Such changes were due to 


15. Craver, L. F., and Copeland, M. M.: Lymphosarcoma in Bone, Arch. 
Surg. 28:809 (May) 1934. 


16. Bick, E. M.: Ann. Surg. 99:949, 1934. 


17. Craver, L. F., and Copeland, M. M.: Changes in the Bone in Hodgkin’s 
Granuloma, Arch. Surg. 28:1062 (June) 1934. 
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metastasis from the bone marrow or to direct extension from glands. 
The spine and pelvis were most frequently involved. Collapses of ver- 
tebrae, but not involvement of the intervertebral disks, were common, 
but pathologic fractures were rare. Craver and Copeland concluded 
that of all forms of treatment advocated, irradiation was the best. 


MUSCULAR INJURIES 

The Common Syndrome of Rupture, Dislocation and Elongation of 
the Long Head of the Biceps Brachii Muscle-——The symptom complex 
of rupture of the long head of the biceps brachii muscle is not as rare 
as was formerly supposed. In addition, there are cases of partial rup- 
ture, dislocation and elongation of the tendon. In an excellently written 
article Gilcreest ** considered the anatomy, pathology, signs, symptoms 
and treatment of these conditions and presented an analysis of 100 cases. 
He recommended open repair and suture as the treatment of choice. 


Appearance of Bone Formation About the Elbow Joint——During a 
period of five years 930 gymnasts and athletes were examined with 
roentgen rays by Heiss.*® In 30 per cent abnormal bony formation 
was found about the elbow. Some of these athletes had had severe 
injuries or dislocations; others had suffered no such injuries. In this 
group osseous bodies were found about the median epicondyle, the 
olecranon, the coracoid, the edge of the trochlea and the ulnar articu- 
lation. Heiss attributed these growths to unusual strains and stresses 
occurring in sports. 

DISABILITIES OF THE KNEE JOINT 


Cysts of the External Cartilage of the Knee with Erosion of the 
Head of the Tibia.—Two cases of cysts of the lateral meniscus causing 
erosion of the lateral condyle of the tibia were reported by Fairbank 
and Lloyd.?° In both cases there were multiple cysts, and in one the 
erosion in the tibia was 1% inches (3.18 cm.) in length and 1 inch 
(2.54 cm.) in depth. Removal of the cystic mass and part of the 
meniscus was carried out in both cases, and the subsequent course was 
satisfactory. 

MISCELLANEOUS CONDITIONS 


Calcification, Decalcification and Ossification—Jones and Roberts * 
correlated the pathologic, biochemical, clinical and roentgenologic fea- 
tures of normal and abnormal calcification, decalcification and ossifi- 
cation on the basis of the theories of Leriche and Policard. They 


18. Gilcreest, E. L.: Surg., Gynec. & Obst. 58:322, 1934. 

19. Heiss, F. D.: Deutsche Ztschr. f. Chir. 242:342, 1934. 

20. Fairbank, H. A. T., and Lloyd, E. I.: Brit. J. Surg. 22:115, 1934. 

21. Jones, R. W., and Roberts, R. E.: Brit. J. Radiol. 7:321 and 391, 1934. 
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expressed the belief that bone undergoes decalcification if the blood 
supply is increased and shows increased calcification if the blood supply 
is diminished. They considered that from a pathologic standpoint calci- 
fication is possible in any mesenchymatous tissue of low metabolism 
where the vascularity is reduced by the fibrosis of trauma or of infection. 
Bone can form in any region where there are fibroblasts, excess of 
calcium and an adequate blood supply. 

Habitual Adduction and Supination Distortions of the Foot.— 
Dehne ** mentioned that in sprains of the foot the anterior and occa- 
sionally the posterior talofibular ligament are ruptured. In such cases 
the prognosis is favorable only if complete healing of the ligaments 
occurs. The appearance of the roentgenograms suggests instability 
of the astragalus. This instability causes abnormal movement of the 
astragalus and is frequently the cause of pain in chronic foot strain. 
Dehne found that repair of the torn ligaments is quite slow. After six 
weeks of immobilization in a plaster bandage not a single patient had 
regained normal ligamentous length. Secondary contraction of the liga- 
ments began after the second month and sometimes required a year 
for completion. The author advised the use of adhesive plaster 
in severe cases. It is necessary to maintain support for from two to 
four months to ensure proper shrinkage and repair. 


ORTHOPEDIC OPERATIONS 


Mixed Intra-Articular and Extra-Articular Arthrodesis of the 
* described a combined intra- 
articular and extra-articular fusion of the shoulder joint for paralysis 
of the shoulders. By means of an incision through the deltoid muscle 
the shoulder joint is opened, and the humeral head is dislocated. The 
articular cartilage is removed from the humeral head and the glenoid; 
the dislocation is reduced and the capsule sutured. Incision is then 
extended from the tip of the acromion backward along the scapular 
spine, from which a long osteoperiosteal graft is removed. The graft 
is rotated 180 degrees and the distal end is buried under a flap of bone 
in the greater tuberosity of the humerus. The graft is held in place in 
a channel in the acromion by periosteal sutures. A spica is applied. 
Roentgenograms of 3 patients with excellent bony fusion were shown. 


Shoulder in Poliomyelitis —Scaglietti * 


[Ep. Note.—One of us has used this type of shoulder fusion in 2 
cases with most satisfactory results. The posterior incision is simple; 
an adequate graft may be obtained from the scapula, and the position 
of the patient with the arm hanging down from the table simplifies the 
problem of maintaining the correct position during the operation. | 


22. Dehne, E.: Deutsche Ztschr. f. Chir. 242:40, 1934. 
23. Scaglietti, O.: Chir. d. org. di movimento 18:609, 1933. 
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Operative Lengthening of the Femur.—Putti ** used skeletal traction 
with Kirchner wire to secure lengthening of the femur. One wire was 
inserted vertically through the great trochanter, the other through the 
femoral condyles. A simple oblique ostectomy was performed through 
the middle third of the femur. No mention was made of the division 
of soft parts. The leg was suspended on a Braun frame. The upper 
wire was fastened to the bed, and weight was gradually added to the 
lower wire beginning with 15 pounds (6.8 Kg.) and increasing by 1 or 
2 pounds (0.5 or 1 Kg.) daily until the desired length had been obtained. 
This usually required from eighteen to twenty-one days, and the final 
weight was from 30 to 40 pounds (13 to 18 Kg.). The position was 
checked every third day by roentgenograms. When the desired length 
had been obtained the wires were incorporated in a snugly fitted plaster 
spica which was left on until fairly solid union had occurred. This 
usually required from eight to ten months. In 11 patients thus treated 
excellent results without complications were obtained. 


Reductions of Old and Irreducible Dislocations of the Shoulder 
Joint—From a large experience with dislocation of the humeral head 
Cubbins and his co-workers ** concluded that there are a few fresh dis- 
locations which cannot be safely reduced by closed manipulation with 
any of the usual maneuvers. For these and for old irreducible dislo- 
cations they devised a new operative approach designed to give adequate 
exposure of the glenoid. The patient is placed in the sitting position. 
The skin incision begins over the spine of the scapula, curves around 
by the lateral border of the acromion inward along the anterior border 
of the scapula to the anterior border of the deltoid muscle and then 
follows downward along the anterior border to the deltoid muscle. 
The clavicle and acromion origin of the deltoid muscle were divided, 
and the whole muscle is turned backward and downward. The capsule 
was opened longitudinally and the dislocation reduced. In two cases the 
long head of the biceps has been transplanted after the method of Nicola 
to prevent redislocation. The wound is closed by suturing the deltoid 
muscle back at its origin and closing the skin and subcutaneous tissues 
in the usual position. The arm is immobilized in the position of salute 
by a plaster cast for from four to six weeks. 





FRACTURES 


Studies of 236 Compound Fractures.—Daland ** reported on 236 
compound fractures observed at the Massachusetts General Hospital, 
including all types of fractures except those of the back and jaw. 


24. Putti, V.: Surg., Gynec. & Obst. 58:318, 1934. 
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Daland concluded that if treated early and adequately, the average 
compound fracturre caused by indirect trauma is no more serious than 
a simple fracture. If sepsis develops the period of disability is pro- 
longed, and the end-result is not so good. The results obtained by 
cleansing the small puncture wound, applying an antiseptic solution and 
leaving the wound to granulate have been for the most part satisfactory. 
Compound fractures from direct trauma are far more serious and call 
for radical measures. Thorough débridement of a compound wound 
with adequate irrigation usually prevents the development of sepsis. 
Some of the smaller wounds may be tightly closed after débridement, 
but the larger ones should be left wide open. Loose or partial closure 
with drainage is not advocated. Carrel-Dakin therapy (as described 
by Daland **) correctly carried out was a satisfactory method for the 
treatment of infected or potentially infected wounds. Debridement 
prevented infection with gas bacilli, and gas bacillus serum was not 
needed as a prophylactic measure. Prophylactic antitetanic serum usually 
prevented tetanus or, if tetanus developed, lessened its severity. Bone 
ends should be débrided to prevent death of bone. Treatment by the 
described methods was satisfactory for all the bones with the exception 
of the femur and the bones of the leg. In these groups there was too 
much sepsis, and too few radical measures were resorted to. 

Compression Fractures of Vertebral Bodies—Bowler and Gile ** 
based their report on 36 cases of compression fractures of the spine of 
which there were 7 with dislocation and involvement of the cord. Two 
of the patients died, one as a result of a pulmonary embolus and the 
other as a result of puncture of the hemiazygos vein and rupture of 
the liver. Laminectomy was not performed in any case. Bowler and 
Gile expressed the belief that traction would do as much for paraplegia 
as any other form of treatment. Hyperextension of the spine by 
means of the knee piece of a Gatch bed for from ten to fourteen days 
followed by the use of a plaster jacket for from ten to twelve weeks 
was the method of treatment suggested. A Taylor back brace was worn 
for the remainder of the year. 


Pathologic Fractures of the Spine Associated with Disorders of 
Calcium Metabolism.—Moffatt ** reported 4 cases of compression frac- 
tures of the spine due to calcium deficiency. He pointed out that lack 
of sufficient calcium is common in the average diet. Tumor of the 
pituitary or parathyroid glands may be the cause of disturbed calcium 
metabolism. 


27. Bowler, J. P., and Gile, J. P.: New England J. Med. 210:1052, 1934. 
28. Moffatt, B. W.: Pathologic Fractures of the Spine Associated with Dis- 
orders of Calcium Metabolism, Arch. Surg. 28:1095 (June) 1934. 
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Fractures of the Patella—Cases of fracture of the patella consti- 
tuted 1.22 per cent of the cases of fracture at the Massachusetts General 
Hospital as studied by Allen.*® There was a total of 50 cases, in 38 of 
which studies of the end-results were made. Thirty-seven per cent 
of the 50 patients were operated on with sutures of kangaroo tendon, 
the fascia plaque method or the passage of a fascial strip through drill 
holes in the patella. The last method was preferred by Allen, and the 
technic of this procedure is described. It was felt that it gives more 
secure repair and permits earlier postoperative function of the joint. 
Studies of the end-results are reported. 

Epiphyseal Separation of the Long Bones.—-Eliason and Ferguson *° 
reported 110 cases of epiphyseal separation of long bones; in 75 of 
these the end-results were based on at least a one year follow-up. 
Eliason and Ferguson found that the lower end of the radius was most 
frequently involved (48 cases) ; the lower part of the humerus including 
the epicondyles was involved in 36 cases; the lower part of the ulna, 
in 9, and the lower part of the tibia, in 4. The other epiphyses were 
involved not oftener than 3 times each in this series. There were 
2 cases of separation of the head of the femur, but it is noted that they 
were not purely traumatic in origin. In 85.3 per cent of the cases 
excellent or good anatomic and functional results were obtained. In 
only 3 cases did premature ossification occur. This happened in spite 


of perfect early anatomic reduction. Other cases in which fair or poor 
anatomic reductions took place did not show premature ossification, and 
growth appeared to continue normally. The chief danger of imper- 
fectly reduced epiphyseal separation is limitation of motion in the joint. 
No study of age groups was made. 


Inadequate Immobilization and Nonunion of Fractures——While con- 
ceding that many pathologic and biochemical factors may be concerned 
in the rate of union of fractures, Jones *' stated that the only one 
which is of practical importance in determining nonunion is inadequate 
immobilization. Adequate immobilization implies that no movement is 
possible within the splints or plasters and that this state is maintained 
for a sufficient length of time. The duration of the necessary immo- 
bility varies with individual fractures. Nonunion of the first stage, i. e., 
before sclerosis supervened, was cured by immobilization, but nonunion 
of the second stage required drilling or grafting. In infected compound 
fractures the transition from the first to the second stage was marked 
by quiescence of the infection. 


29. Allen, A. W.: J. Bone & Joint Surg. 16:640, 1934. 
30. Eliason, E. L., and Ferguson, L. K.: Surg., Gynec. & Obst. 58:85, 1934. 
31. Jones, R. W.: Brit. M. J. 1:936, 1934. 
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ARCHIVES OF SURGERY 


RESEARCH 


Growth of Connective and Osseous Tissue in the Presence of Certain 
Minerals.—Menegaux and his co-workers ** carried out more than 1,000 
experiments in which they tested the effect of various metals on the 
growth of connective and osseous tissue (osteoblasts) in vitro. Mediums 
were used in which cells grew and multiplied rapidly. Bits of the metal 
to be tested were then introduced into the culture; the effect on all 
growth was observed and the results compared with those in control 
cultures in which no metal had been placed. The conclusions were as 
follows: 1. Copper, magnesium, iron, soft steel and aluminum bronze 
showed a toxicity which completely inhibited cellular growth. It was 
thought that possibly the use of soft steel and aluminum bronze accounted 
for some of the tissue necroses and bone absorption frequently observed. 

2. Zinc, silver, tungsten, nickel and tin and aluminum alloys were 
less toxic but nevertheless inhibited all growth sufficiently to indicate 
that probably these metals should not be used in the human body. 

3. Gold, aluminum and lead were entirely nontoxic. Unfortunately 
the physical properties precluded their use in surgical procedures. 
Duraluminum, which has the physical characteristics of soft steel, and 
the rustless steels designated as “V. A. Extra” “Nickel O” and “Platim- 
stainless” also proved to be nontoxic and were considered the best to use 
in surgical procedure and osseous repair. 


Contribution to the Study of Bone Transplants—Comitz and his 
co-workers ** transplanted carefully fitting pieces of bone with peri- 
osteum from the right to the left tibia and vice versa in 17 dogs. The 
grafts were studied at intervals varying from forty-eight hours to one 
hundred and ninety-six days. Beginning union of the transplanted bone 
was observed in seventy-one hours, and the process was not complete 
in one hundred and ninety-six days. In five days proliferating con- 
nective tissue was seen about the graft. This changed rapidly to a callus 
of connective tissue. This process was observed in the superficial 
osseous tissue and in the endosteum. The callus slowly adopted the 
character of bone callus. In forty-two days the callus formed from 
myelogenous tissues had almost completely disappeared. The periosteal 
callus was still present after sixty days, but advanced degeneration was 
observed in it. In the peripheral part of the graft lamellated bone for- 
mation was observed simultaneously with the breaking down of the 
callus. Certain parts of the graft were remolded; other parts retained 
their original structure. The authors looked on periosteal and mye- 
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logenous callus as an expression of disturbances in the mechanics and 
dynamics of bone. In young animals the callus at times showed carti- 
lage formation. Osteoclasts were seen after seven days and persisted 
in all observations after that period. They were the end-stage of osseous 
protoplasm stripped of calcium and collagen fibers. No prominent part 
was played by the periosteum or endosteum of the graft, but the peri- 
osteum and endosteum of the host were important in the formation of 
the first fibrous callus. 


Influence of Venous Stasis on Heterotopic Formation of Bone.— 
oome and McMaster ** observed the action of venous stasis on the 
heterotopic formation of bone. In 6 dogs epithelium from the bladder 
was sutured to the muscles of the leg on both sides. On one side the 
femoral vein and its chief tributary branches were ligated. The animals 
were observed roentgenologically and later killed. Denser bone forma- 
tion was observed on the side where the veins had been ligated. 


Influence of Bladder Transplants on the Healing of Defects in 
.one.—Copher and Key ** studied the effect of transplants of bladder 
epithelium on the healing of defects in bones. Basing their study on 
the finding of Huggins ** that bladder epithelium produced bone when 
transplanted to other portions of the body, they transplanted epithelium 
irom the bladder to a 1 cm. bone defect in the ulna in 24 dogs. A 1 cm. 
lefect was found in previous experiments to lead to nonunion in almost 


every case. A similar 1 cm. defect was made in the ulna of the opposite 

ide to serve as a control. Definite stimulation of osteogenesis was 
observed in the bladder transplant with later bridging of the gap and 
absence of atrophy on the ends of the bone. 


Experimental Muscular Atrophy—Thompson ** immobilized the 
hindlegs of rabbits in plaster of paris, some in a weight-bearing position 
and others in a nonweight-bearing position. The changes produced in 
the muscle were much more striking in the latter than in the former 
position. After a few days there was edema, and the muscles were 
flabby, moist and pale. After from six to eight weeks the muscles 
were no longer distinct, elastic, compact groups but were soft masses 
of pale, edematous material with areolar and fibrous tissue scattered 
through them. 


34. Roome, N. W., and McMaster, P. E.: Influence of Venous Stasis on 
Heterotopic Formation of Bone, Arch. Surg. 29:54 (July) 1934. 

35. Copher, G. H., and Key, J. A.: Influence of Bladder Transplants on the 
Healing of Defects of Bone, Arch. Surg. 29:64 (July) 1934. 

36. Huggins, C. B.: The Formation of Bone Under the Influence of Epithe- 
lium of the Urinary Tract, Arch. Surg. 22:377 (March) 1931. 

37. Thompson, T. C.: J. Bone & Joint Surg. 16:564, 1934. 





ARCHIVES OF SURGERY 


Effects of Tuberculoprotein on the Course of Experimental Tuber- 
culosis in Rabbits and Guinea-Pigs—According to Smithburn and his 
co-workers,** rabbits and guinea-pigs subjected to a long series of daily 
injections of tuberculoprotein became hypersensitive to this substance, 
as indicated by the intracutaneous reaction. Accompanying this induced 
hypersensitiveness there was an abolition of the temperature response 
induced by the protein. Little or no effect on resistance to tuberculosis 
in either rabbits or guinea-pigs was produced by the tuberculoprotein. 
This work adds to the growing evidence that allergy and immunity to 
tuberculosis may be largely unrelated phenomena. 


38. Smithburn, K. C.; Sabin, F. R., and Geiger, J. T.: Am. Rev. Tuberc. 29: 
562, 1934. 





